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TA^B (DHA2980S) ^ ffl V> T . ffi fi)c tl O S M > > / ;V fc O V> T ^ f- ;^ h ^ 3 o it 

t i; o TlSli^ns. f# Vi /c ]g ^ ^ * (Mxff It^y/l/^^vg^^fflv^T) :!!7 
h^nSo <in5><Offl*tt2 4^F^$£jimfC«S69lc{i 200 /imJi. 5A^€» 1 Omm 
♦sSt>*l?I 1 0 1 5 mmO'7- + yi'S^#-r -So 
[0019 ] 

sjstt 3 0 ic©-^saTT-fTt)n5o 

[ 0 0 2 0 ] 

IJ-vy^KiellSi^^gtt, 0. 1 3b^^ 2 0 H z ©Jgi&S[<Dffii!lX4^-y yftt/h^JV-'D-r 30 

!/■> T /h s *i 1 T' fT t) n 5 o 

[ 0 0 2 1 ] 

cn^<?)jl!l^*>€., h E * = E'+ i E"*^^^^ 

^: t g a = E"/ E' tSt^SnSo 
[ 0 0 2 2 ] 

^¥^m<OmiS.'f^li. 5 %«±iD. 1#fC 5 p. 5 0 0 %O®H<0. L < (i 1 5 %J-X 
±(D, IftCl 5%*>c,400% H<3D. fiS^SS*6r\ Rtf/Rli. 0. 2J/cm^ 40 

IffcO. 2A^e,100J/cni'©. »$L<{ilJ/cm=' JLX±. Itt 1 A^^ 5 
OJ/cm^ <?)*fiif*a[Sfct)<0Kigx^;l/4^-Wr WT S^^ffi^J^JSnl^T-fe 
[ 0 0 2 3 ] 

«@^*!:#fiii*«^/i«)©fiSSIx;twl/^-l±l5 2 0 0 /imJf<Dfflfig1^<?)^ISfcOI/^T 
tn^o cn^om^U 3 3± lmin(D7-4^>yS&t;6inm<?!)7-^^y^'**S^*1-5 

. ^*©»fffi« (s) ib^s=<ixp?^: (cm^ ) X'^^tti. c(ommmttf$itit\^wicm 

!/■' ^ n -5 o 50 



[ 0 0 2 4 ] 

CO-rT. Ki^J^« Lloyd (SSiS^) LR5K<D * i^T* rpSg CD §1 31 1) StSISTHfiiS S n S 

0 m^itmu (2o*c) T-nffi^nso 

[ 0 0 2 5 ] 
[ 0 0 2 6 ] 

[ 0 0 2 7 ] 

^?*c = (AL/Lo) ©Mat:tTCifS;^3o = (F/S) C©x 
[ 0 0 2 8 ] 
[ 0 0 2 9 ] 

*{!ift:aSfc?)<DlK«J:^^;l/4^-Wr (J/cmM d O ;b /S» * - <0 iSa 
[gj 1 ] 

= r o.cde 

0 

[ 0 0 3 0] 

1 ) y n -y ^ V - 

•7 - T- § o 
[ 0 0 3 1 ] 

[ 0 0 3 2] 

t t> 3 -O O y U y ^ ts ^ - ^ o 
[ 0 0 3 3 ] 

[ 0 0 3 4 ] 

7 ^ :/ ^ s ^ © » * »c s -r 5 a ^ M «r fig Bi «g !Q: # »j V - % s I* -r 5 i: a «? « n 5 

o 

[ 0 0 3 5 ] 

*fiJtctt. *^B^(DfflfiSt%l<oyn «y i/jj?y v-{±. ;i!7 ^ Xfei^jgg (Tg) 

^'©<i^t7v-(0'>:&<tt l-ots MI5^2O-7a«y^£D<gfi!c^-/T-(0'>*<i:fe 

[0 0 3 6] 

rfflSfc^fgSJST'feS 7n «y J ©g]ltt. Bui2^ 1 <orn «y ^A>6.}gfi8^n/c4?'; 

"7-ii|yfa^2(D7D-y^A^e,}g5K$nfc3j?uv-<7)jg^!|!{5*^ 2 5 t:Rt;:^mffi ( 1 0 



[ 0 0 3 7 ] 
CO 0 3 8 ] 

o 

[ 0 0 3 9] 
[0 0 4 0] 

» s t < a , * fi TO CO u V - 1± 5f 7j< ^ & T' „ gi m -rn . k y v - « , p h p 

SO^^^^g (2 5t:) T'. l««%*g|©S14^^K#»T'. 7j<X«2*>t>50J^«lI? 
^^■r5a«Xtt»lS<aiS^/7;l'a-;l/ (x:$iy-;l/, f V y o y - ;l/X l± n-^ p 

[ 0 0 4 1 ] 

[0 0 4 2 ] 

[0 0 4 3 ] 

r^fx^x h V — ttjj? y v-j tt, 3 0 % ©ff tf fc i: # ic. R,<50% 
©En«f[5iafcR2h<70 %<Oji5E|5|a;&Wr 5# y v-;&lc9lct 5o L < R , 
< 3 0 Rz h <50%T-*^, 

[ 0 0 4 4 ] 

± »)«<*WCfi, 3Kyv-fl[)x^xhv-tt{±TS'oyph3;I/tcfieoTi*^^nSo 

[ 0 0 4 5 ] 

>i?yv-;grx7Py (S@jS«) iSH^n/cS/tcaSL. 2 3±5^tM^*nfciaH 
^#Rtf50±io%<D<S^*SfioTT7BP^^^-r5c:i:{cj:oT:a?yv-7w;l/A* 

[ 0 0 4 6 ] 

<19 LT^&n/ii^l 00 y.m(Dm3f.(Dy^)lL>:^ 1 5mmtsRt/8 Ominfi?<?)ft:^r 
[ 0 0 4 7 ] 

T §1 §1 0 X h X * *> It 5 . 
[0 0 4 8 ] 

5 0 mm/5^03igT'?l ^ en. P O OS S « 5 0 m m ^ tl 5 A^ C 
n{ig*<D«]Wfi ( 1 0 ) tfflSf 5, 
[ 0 0 4 9 ] 

- S*^30% (f,a,) . trjit>%=t(OlS]m& (1 o) ©)^0. 3^#fi*-&?. 

- (-r *t>^ 5 0 mm/^i-) * jl ffl f 5 C i: {c J: o T X h 
UX^ffijSiL. OX hlxX (£ , ) fcMofc^fCx M*<0?S@#tf$^S!l«-r 5 

[0 0 5 0] 



EPl^lEia^ (R , ) lt^X^T^^P>ti^ :R, = ((£.,,-£,)/£. 3 J XlOO 
[ 0 0 5 1 ] 

2 h ) ^sjs-rs. 

[ 0 0 5 2 ] 

aSHlffi^ (R 2 h ) tt^*!ST-#^ : R2 h = ( (e.ax-« 2 h ) /s...) x 

1 0 0 

[ 0 0 5 3 ] 

R j 3 0 %©jljilHia^R 2 h ^WfS. 10 
[ 0 0 5 4 ] 

*SIW©>-}?Uv-{i, S*S:<f7X<g;^SS (Tg) %Wr5> '>*<i:«>^lfl!)7n 

[ 0 0 5 5 ] 
[0 0 5 6] 

» S b < ^ b9 12 r P y y V - tt 2 « J: © , fl»J ^ tf 2 *^ 6 9 <!D tffi ffl <D ^ » $ U < « 20 

2. 5 J.X±<0. 0IJ^ If 2 . 5*^e)8<D, J;0»=$L<{i2. 8 1J(±<D. 1#t2. 8*^5.6 

[ 0 0 5 7 ] 

mmW-i^ (Mw) RO'lJc^JS) (Mn) » (4 y ;l/ SS ® ^' D V h i^* ^ 7 - (T 

[0 0 5 8] 

'J v-f7)Sft¥l^^)'?« (Mw) tt»$L<ti 300000 iXTT-$»). m 
^{f, 35000 *^P>200000. »SL< 45000 )b^P)1 50000©IEHT'fe 
So 30 
[ 0 0 5 9 ] 

*^B^tD4?UV-<DS[^l^Kfi (Mn) «»$L<fi 7 0 00 0JXTT'fe?). m?Li$. 
lOOOOA^e.60000. jif$L<til 2000 *^e>50000OP^T'fc?)o 
[0 0 6 0] 

[ 0 0 6 1 ] 

[ 0 0 6 2 ] 40 
fcfe 1 otoSlfigty v-i:^#€y«4»K-biJ^p< >htt7y^i»:J?yv-T*S5o 

[ 0 0 6 3 ] 

»£L<{i. *F^yD>yi^{i*Se5tc^l©:^D-yi'>Rt;^20:7a«yi'0«fiR^:yv 
[ 0 0 6 4 ] 

95%. Mk:J:f)»tL<{4lOO%*jii*-rSo 
[ 0 0 6 5 ] 

WStctt. H(Ji2:rn -y i^:l?U v-®it>P^:?"D -y i'ttHufHm 1 Rtf^ 2 ©:^a -y i'fl!)**^ 50 



[ 0 0 6 6 ] 
[ 0 0 6 7 ] 

-tOaiilT gffl*^€.£^S $n ASSIST gfflT'fe<fc < . ens. Polymer Handbook. 3'" Ed 
ition. 1989. John Wi leyl?CD#M V :i a 7 E W C i: -p * , tl « 7 * X <0 

mm (Fox' s law) tLxm&n^TBom^: 

[»2] 

l/Tg=2(TOi/Tgi) 
i 

(a), «#aT©ya-yi'q3<r)^yv-i<Daft7'7i'->3:xT'^t)> Tg, 

K: J: 5 <D S , 
[ 0 0 6 8 ] 

#lc»re.^i/^Et).:4:WaB»1'0^i&t;^207D-yi'»i:oi/^T3^;^n5TgfflttS 
H T g fit T- 3& 5 „ 
[0069] 

MIBT'D y v-CD^ 1 Ra*m2 (DT-a -y ^0;?j7X6©ig)g£D||«-ISC 1 Or 
J:D:^#<. »tL<i±2 0*C-t:!?:*:t<. J;»)»$L<a30rit):*:#i/^o 
[0 0 7 0] 

- a) 40iCJJi±iDTg?:*-r.57'a<y^'. 

- c) 2 CCsb^P. 4 0 X;<DF^©T g>Wr5 7"n >y> 

*^e.a»;^ti. MS^ 2 07"a «y ^{imlfa^ l <?)7"o -y ttiS&S Ax=ry - a ) . b 

[ 0 0 7 1 ] 
[ 0 0 7 2] 

a) 4 ovi:jl±(ot g^^-r?>yr^ -y 

01C«©H. »$L<t±50lCW±, ey^tf, 50*^6l20"CtD©H. <t!3»tL<(± 
60'Cli(±. M^tfx 60*>^120t:<D|EH®Tg«:S'r5o 
[ 0 0 7 3 ] 

4 ort(±(DT g«:*-r-57"ayi/{i**:j?Uv-Xtt35j?Uv-T-fe-5<ii:!b^T*^5 

o 

[ 0 0 7 4 ] 

il O :/ n -y .tx t J}? U V - T' 35 S ii ^ . ^ n . ^ (7) ^ 7 V - A^ C, ra® $ tl * t d< 

y v-ftM 0 *cjLx±to*'7Xiigsa«rw-r5^ y v-A>c,gi^*n5o <i©m 1 ©70 

yi'ti l•:><0^'r7'^!)t/v-^D*3b^&*5>t^*4?yv- (ji^jfi-r 5 U v-<D T g 
tt 4 0 "CIM±) T'SoT J:V''„ 
[ 0 0 7 5 ] 

5 1 <D7P<y i'A^n^^y v-T'fe5^^. ^nti. # & n 5 n j}? y v-® T g AM 0 "C 



oT, 20'CA^&4 0*t©f^OTg^#-rS*/-7-xRtf/Xt±. 201C*SS<D. «>J^ 
[ 0 0 7 6] 

- ^CHz = C (CH3) - COOR, (S*. R, »i. x-f;!/, yntT^l/X 

^giMi, R , « c 4 *^ e> c , 2 D 7;i/4^;i/S^S-r ) ^ '> V u- h : 

- iecH2=cH-cooR2 ijS.fi>. R 2 a. ^ v :f^)i-)vmm(oc 4 *^ e. c , 2 

a7;l'*;l/»Xtttert-:r^;l/S*^-r) <07i/Vly-h : 

- S 
[ft 1 ] 

CHi = i CO' 

. t-y^;i. -fvyntf/v. y ;i/ . y ^ y y -;^sii<^>it^3?.{i 

, - C j_2 T/V^^^l'.S^^L ; ^gvti. R 7 «H*SL. R 8 « 1 . 1 

^ 3 -*4^y :r^;i'»*^-r. R'(iHX«>«^;i'*«-r) © (^«^) 

5 Fo c o t y v-iD^ic (i N - ^' u 5 n - t-:/^;i'7 ^ u ;i'7 5 Fx 

N -f' y ya e ;l/7 y ;l/7 5 F. N. N - ^ 7 ^"J ;P 7 5 F ^ &t>\ N. N - 
7 ^ ;l/ 7 i7 i; ^l, 7 5 F ^ S n 5 : 

[ 0 0 7 7 ] 

1f^c^l^$u^,^±^:y•7-^i, ;>t^;i/p<^'i";u-h> -ry^^^v 7fj^-F 

. Rtf. y ( ) 7^"Jt'-h, MtftC. C n & <D T* S 5 o 

[0 0 7 8] 

b) ZOV&.T<DTg^m-r^fx:iy^ 

2 0t:iXT<OTg^W^5:/Py^tt. 0iJAlfx -100A^e)2 0ro|BH. »^L< 
ttl5t:ttT, ^JC, - 80 3b^ai5TC©®H, J:t)jff^L<l±lOt:«Tx m^li- 5 
0*^P,0iC(D®H©Tg*«-r5o 
[ 0 0 7 9 ] 

20iCt(T©Tg^Wr^7n-yi'{i3^^4<Uv-Xtt3.-i?Uv-T-$-5Ci:A<Tt5 

o 

[0 0 8 0] 

c o:/D -y ^ u v-T*fe ^ii^x ^-nti. ^o^y v-A^p.iisa^n/c*^:J)? 
yv-A^20"CJ-XTOJ!J77.fe^£g%wr5^yv-A^e>K«^n^o c<Dm2<D-:ru 

tt 2 0 rtXT) T'fco T J;l.>o 
[ 0 0 8 1 ] 

:a?Uv-<DTg*^2 0 "CJLXT t 4 ^ J; 3 tC WPttS tf MS A< SIR ? tl fc 1 fi(±<D*y V-A^ 




- ^JS-r5*t/K'Jv-3b^20tttT©. m^LlS- 1 00'CA^c>20'C<0©H<d/»$ 
i5IJ^«-5 0t:A^&0X:<Dl5H<iDTg%«t5lJ-X±Ot>'v-:Mtft 

e.1 20t;O, <J:?)»$L<tt60'Ctti±O. 0iJxlf6O1CA^e>12O'C©Tg^:Wr5 

Rtf/Xtt, 2 0 4 O^fiDMiDT g ^WrSBEi^O^/V- : 

[ 0 0 8 2 ] 

jff^t<tt> 20t:i;(T<DTg%*-r5ra«y^tt*€-:j?Uv-T*fe5o 10 
[ 0 0 8 3 ] 

^•©*€:*U 2 0^«TOTg«r«-r5tyv-{J:, »*b<tt. JJtT©^-/ v 

- SCH2=CH-COOR3 (^4^. R 3 a. tert-^^^^l/gJ-Xn®. emXti^'-lS 

©c, - c, 2^fa^7;i/ + ;b»^:«b. 0. N R t; S SJ? J n S 1 «i±© 

- scH2=c(CH3)-cooR4 (^fi>. R ^ It. mmRii.'^m(o c 6 - c i 2 
!£-r <D jt ^ y ix- h . 

- SCR5-CO-0-CH = CH2 (S*, RsKx tt^Xtti^ttC < - C , 2 7;!/^ 20 

;va*«-r) (0 \£ - )i 3: X 7- )V . 

- C4 - C, 2 7;l/:3 — ;i/jit;e^;l/T;bn-;l'X — 

- N ^^^71/7 ^ y ;^7 5 K^O N - ( C 4 — C , 2 ) T)V=¥/UTir U ;l/7 5 K 
[ 0 0 8 4 ] 

-h. 'fV:/^;l/7d"Jl^-hRtf2 - x^;l/'\:^^->;l/7 ^) V ~ V m<0 ^ <07 }V ^ }\^^ 
(tert-r^;l'S^^< ) *M 1 0 ©i^ ? if 7 ;!/ ^ 7 U Mtf ft 

[ 0 0 8 5 ] 30 
c) 2 0'C*^&4 0'CCDHOTg^Wr«:rD«yi' 

20t:A^e.40iC<DS©Tg«rW-r5:/a-y^(i*^:#iJv-X»=i^'J"7-'^*t?T 
a; </>o 

[0 0 8 6 ] 

C CO a «y ^ A< * ^ .1? U V - ^5 ^ ^ . ^ ti « . ^ O t y V - P, ffl 1! n fot^ ^ ^1? 
U V-A^2 0*CA^P. 4O'CcDFB'!0D**^xe^SS5:*ri>-tyv- (Xti^^r/-^-) *^ 

(MJS-r5 4-xt:d?y -7-© T g«2 0'C*^^4 01C<!DP^) T'^oTiVo 
[ 0 0 8 7 ] 

. ^£0*€-5l?Uv-A^2 O'CA^P.4 0'C<DFB^tO**77.gi^Sg5:Wr'5^y7-{i»SL 40 
<{in-:7f-;l/^^'^''Jb-h, i>^p-rv';l/7^"JU-h. *:i-'<>^;l'7^yb-h& 

[ 0 0 8 8 ] 

20'CA^&40"C<DF^©Tg^:Wr-5<l<D:ro-y^'A^3>1?'Jv-T'fe?)^^. ^ntt, 
ti6.n5:3^yv-<0Tgj!j^2 0*CA^P>4 0 r t ^ -5 <t 9 Ittt R tf igg A^S«? ^ n 
fclfi<±<D^ryv- (Xtt±*yv-) A^S^I^WXtiJS^fi^tcSI^JtiSo 
[ 0 0 8 9 ] 

^^ijlctt, 20'CA>64 0*C<?)F^OTg$rWr§7a>)/^{i. ifei* W t Xtt SP^ W ft 

- *f]E5-r 5 y v-sbw 0 t:jji±©. fi»j?t « 4 0 "c*^ & 1 5 0 t:©©ffl«sD. » $ u so 



< It 5 OX&L±<0. m^lS 5 OV-h^ii I 2 OX HO. J;»}»$L<«6 0*Ctt±Ox 

»$L<{i6 ot:A^p, 1 2 orosaoT g^wrs. KMiLycity^ - : Rt;/xti 

b<ttl5*CJXT<0. itttC-80t:*^e>15'C©^B(D. J:0»$L<lilOtlXT<0> 

eax-tj- 5 0 1:*^?. 0 icwigHOT g ;&wt5. KaiLfcity v-„ msi^e y-^-iim 

[ 0 0 9 0 ] 

J: ^ v-tt. m^lS. U-h. ^ V^-)l-)l7 V ly- h 

[ 0 0 9 1 ] 

»$L<{i. 2 0 ^WT<0 T g 2 0:/D >y i'tDliJ^tt, U V - <^)a S (D , 

10*^e)8 5fil%tOlBH. »iL<{i2 0*^^7 0«a%OS5H, J;*)»ab<fi2 0 

A^S) 5 oafi%©iEaT-^5. 

[ 0 0 9 2 ] 
[ 0 0 9 3 ] 
[ 0 0 9 4 ] 

m I RZfyxitm 2 (Oy^a y (D^tl^ilii. ± 12 C» t y V - ic jfni ^ T . ±s2oaE^y 

o 

[ 0 0 9 5 ] 
[ 0 0 9 6 ] 

a) iSTktt*/-^-, fifHAff. 

2-\£->l\fV i^^s 4 -\£=.)V\fV i/y. 'J ^ JVT 5. y )V :A ^ ^ 0 U- h . '>'x 

- SCH2=C (CH3) - COORg (iC't', R6fi> x^;l/, yDlf;l'X 40 
a-('V7^;l'SI?© iA^5.4<D^«^^^^Cftt^X{i^iiSl7;l/^;l/S*^L. b5E7;1/ 

+ b Hd:^5/;1/S (0ij^t«. 2 - t H n y a tf ;l/ ^ U l^- h Xtt 2 - t; 

Ka + i/x5^;I/;.< ^ ^ "J b- Rtf-'NCiyy^? (C U Br. IX(iF) (0»l^{f. 

- scH2=c (CH3) - C00R9 (iC't'^ Rgti, 0. NRt;s *^ 

7;l/ + ;l/Stt. t KD4^v/;USRtfMa'>-*y^? (C 1 . Br. I X F ) 5 B«? « n 

- ieCH2=CHCOOR,o(S«f. Riott'^ K n + i/;l/« ({RJ^tf. 2 - t K P 50 



e yl/7 hSt; 2 - H FD^^i/x^yl/T ^"J h ) RXS f\ tJ f y Ul" ( 

CK Br. i Xti F) A^^gfl?* 1 «±OB^ar-l^$tlTV>;5illIX{i^iKC 
, - C, 2 7;l/ + ;l/S5r«L. R, 0iJ;^{f^h4^->-POEl|(D5A^P.3 

0lHl<D;i-4^iyxf-b>'#&()[);^»)JiL«:W-r^ (C, - C, 2) 7;l/4^;l/-O-P0E ( 

^tr^l^U ^t^^S/x^bylbS^lrS-r) <D7^Ub-h. 
b) 1 w±'^'>'i'^M?^$tyx5^ byis^^lp^ry v-, 

^ ^ ^7 y ;!/ ^ + i/ T' o e h 1; ;>« h 4^ i/ 7 > R ^ iJ? U ;1/ :t ^ i/ !/ a t! ;b h U ( h 

[ 0 0 9 7 ] 
[ 0 0 9 8 ] 
[ 0 0 9 9 ] 

< {i 7 & 1 5 a* % % i5ij) 5 o 
[0100] 

»$L<{i:, m 1 &t/^ 2 o:/n i'©^ ti^n«, ( p< ^ ) 7 y ;!/ ^ x X x ilS 
6SS?$n5^!>& < t fe 1 ^-LT, g^Wtcti (p<^f) 7 y ;l/S!Rt;^ 

[0101] 
[0102] 

}f$L<{i. *^qao:d?y V — {ix^bV^r^S^cVo r ;^ ^ b y ^ ^,^ j y v 
^bViF©X^by^«(*:S|c07>^Uy^/x'-^.1<yv-cD^««© i 0**%*?^. 

»s L < « 5 <t D »t b < ti 2 aa%*j^, j; o »^ l < « i 

[0103] 

2 0t) ICjl-r S $ T'iDf^f . 

- B«il2iSgf(c5J^-rs i:, S^gflii&^JO^ffiTT-. Su i 7 d >y ^ ofllfiEt y v- 

- 9 0 %©R;^;eg!!g{cfflS-r SI^STOO^fc. 2 O 7" n -y © filfig ^: / ^ - R 

- MI2a^rgjiK:}g»LTl^S:!j?y v-;&#5o 
[01 04] 



[0105] 

^ 1 <omm 

•O. b)k::fet/>TKaiLfc<}:dft. 20'CJ;tTOTg^S-rS'>35:<ttlO<0(#fCl 
[0106] 

»$t<ti. 401CJ-XJ:©Tg^:&-rSSl(Orn<y^tt, ^•0^yv-*^e,i^ia$n 
?)^x^r.1?U-7-AM 0rJLX±tD**'5Xg©jafi:g:«-r5<l:^* (±IB©^/v-l|o) 

[0107] 

2 0 t:JJ(T(0 T g $:Wr-5^ 2 07d -y i^tt, ^ <0 ^: / v - t, ii s t n 

*^4?'j-T-*^2 o'x:«Tc»A*7xei^iga^^-r^ j;^^ (±ie<Dt y v-^io) 

[0108] 

»tL<{i. 40X:J-X±OTg^Wr5BufaO7a-yi'cDfJ^«4?'J-7-CDafi©20 
A^690%, jiftL<t±30*^a80%. J;'?»$L<a50*^e)70%©iSHT-*i)o 
»SL<«. 20'C«TOTg«:*fSMiB€>:?"D-y i'<DW^{i:3?U v-<!D«fi©.5 is^ ^ 
7 5%. » S L < 1 5 3b^ e> 5 0 %\ J: *) iff r L <• ti 2 5 S 4 5 % ©JB H f « « 
[0109) 

-e!|pLtf70*^^l 101C«DS5fflcOTg**-r5, ^ :A ^ 0 1^- h XT V )^m=i 

-eijK.{fOA>P.20'C©ffiffl<?)Tg^#-rS> y^;l/7^Ub-h*t4?'Jv-T'fe<5, 
2 0 1C«T€> T g %ff-r 2 <D7d -y ^ ; Rtf 

- ^ ^ i7 V U- h /T" ^' y J]ym/ y^^/U7 if U h U v-TfeS tfF^l^a <y 

if 

CO 1 1 0] 

m 2 (ommxii. *^w<D«ifiXti(D:/D-y^>i?';v-a. 

-^J;i{f70*^5l OorolEHOTgJ&Wrs. p<^;l/^^i'UU-h/Ti"J;l'Sf/ 
7 D >y : 

-PJ^(f0A^P)2 OlCtOlBH^Tg^iS-rS. ><f-;I/T^Ub-h*'t:j?U"V — -^^5, 
20'CJWT(DTg*«-r-5^2O7n<yi/ :Rt; 
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Nail varnish composition comprising a block polymer 

The present invention relates to a nail 
varnish comprising a block polymer. The invention also 
relates to a makeup or care process for the nails. 

The nail varnish composition may be used as a 
base coat, as a nail makeup product, as a top coat, to 
be applied over the nail makeup product, or as a 
cosmetic nailcare product. These compositions may be 
applied to human nails or to false nails. 

Compositions to be applied, for example to 
the nails, of the type such as solvent-based nail 
varnishes or nailcare bases, usually comprising at 
least one film-forming polymer, optionally plasticizer, 
pigments, rheological agents and solvents, are known. 

At the present time, nitrocellulose still 
remains the main film-forming agent that is the most 
widely used in solvent-based nail varnishes in 
formulations with optimized gloss and staying power. 

Formulations comprising nitrocelluloses make 
it possible to obtain films with a satisfactory level 
of hardness and gloss, but they lack adhesion to the 
nail. This drawback may be overcome by adding 
plasticizers, but, in this case, very large amounts of 
plasticizers and co-resins, of the order of those of 
the nitrocellulose, must be used. 



Furthermore/ the presence of plasticizers in these 
fomulations is reflected ^ after formation of the film 
and drying, by a change in the properties of the film 
over time, due both to a slow evaporation of the 
residual solvents contained in the film after drying 
and to a potential loss of some of the plasticizers ^ 
especially by evaporation, leading to hardening of the 
film over time and poor chip resistance of the film^ 

The research efforts made towards replacing 
nitrocellulose with other film-forming agents such as 
polyacrylics and polyurethanes in nail varnishes, for 
instance the aqueous polyurethane dispersions described 
in document EP 0 648 485, have not given satisfactory 
results, especially in terms of staying power and 
resistance to external factors such as water or 
detergents . 

The Applicant has discovered ^ surprisingly, 
that a nail varnish with a tangent delta (tg6) 
dampening power of greater than or equal to 0.4 makes 
it possible to obtain: 

plasticization of the films without needing to add 
large amounts of external plasticizers, while at 
the same time maintaining a good level of hardness 
of the films, and 

good impact strength and/or chip strength of the 
nail varnishes and therefore an improvement in the 



staying power of the varnishes on the nail over 

time and/or in their wear resistance, 

while at the same time producing a film of glossy 

composition. 

More specifically, one subject of the 
invention is a nail varnish composition comprising, in 
a cosmetically acceptable medium comprising an organic 
solvent, at least one block polymer, the said 
composition being capable of forming a film with a 
tangent delta (tg6) dampening power of greater than or 
equal to 0.4 at a temperature of 3 0*^0 and a frequency 
of 20 Hz- 

For the purposes of the invention, the 
expression ''cosmetically acceptable medium" means a 
non- toxic medium that may be applied to human skin, 
integuments or lips of the face. 

A subject of the invention is also a cosmetic non- 
therapeutic makeup or care process for the nails, 
comprising the application to the nails of at least one 
coat of the nail varnish composition as defined above. 

A subject of the invention is also the use of 
a nail varnish composition comprising at least one 
block polymer, the said composition being capable of 
forming a film with a tangent delta (tg6) dampening 
power of greater than or equal to 0.4 at a temperature 
of ao^'C and a frequency of 20 Hz, to obtain a glossy 



film, applied to the nails, with good staying power and 
good wear resistance. 

This block polymer may be formulated as sole 
film-forming polymer or in addition with a standard 
film- forming polymer, for instance nitrocellulose or a 
cellulose derivative, without having the drawback, in 
the case of the latter derivative, of the addition of 
large amounts of plasticizers. 

The composition according to the invention is 
capable of forming a film characterized by particular 
viscoelastic behaviour. 

In general, a material is said to be 
viscoelastic when, due to the effect of shear, it has 
both the charaqteristics of a purely elastic material, 
i.e. it is capable of storing energy, and the 
characteristics of a purely viscous material, i.e. it 
is capable of dissipating energy, and for which the 
response to stresses is a function of time (non- 
instantaneous response). 

More particularly, the film of the 
composition according to the invention may be 
characterized by its dampening power tg6, which 
represents the ratio between the dissipated energy and 
the transmitted energy in the material. 

The composition according to the invention is 
capable of forming a film with a dampening power tg5 of 



greater than or equal to 0.4, especially ranging from 
0,4 to 1-5, preferably greater than or equal to 0.5, 
especially ranging from 0.5 to 1.5 and better still 
greater than or equal to 0.6, for example ranging from 
0.6 to 1, at a temperature of 30**C and a frequency of 
20 Hz. Moreover, the composition according to the 
invention is preferably capable of forming a film with 
a storage modulus E' of greater than or equal to 1 MPa, 
especially ranging from 1 MPa to 5000 MPa, preferably 
greater than or equal to 5 MPa, especially ranging from 
5 to 1000 MPa, and better still greater than or equal 
to 10 MPa, for example ranging from 10 to 500 MPa, at a 
temperature of 30^*0 and a frequency of 0.1 Hz. 
Methods for measuring the characteristic s of the film 
obtained with the composition 

The dampening power tg5 is measured by DMTA 
(Dynamic and Mechanical Temperature Analysis). 
To measure the dampening power tg6 of the film of 
composition, viscoelasticimetry tests are performed 
using a DMTA machine from Polymer TA Instruments (model 
DMA2980) on a sample of film of composition. The sample 
is prepared by pouring the composition into a Teflon- 
coated mould, followed by drying on a plate 
thermostatically maintained at 30 "c for 24 hours, under 
ambient humidity conditions (typically 50% ± 15% RH). 
Specimens are then cut from the film thus obtained (for 



example using a sample punch) • These specimens are 
typically about 200 im thick, 5 to 10 mm wide and have 
a working length of about 10 to 15 mm, after drying for 
24 hours. 

The measurements are performed at a constant 
temperature of SO'^C. 

The sample is subjected to a tensile stress 
and small strains (for example, a sinusoidal 
displacement of ± 8 /im is applied thereto) during 
frequency scanning, the frequency ranging from 0.1 to 
20 Hz. The process is thus performed in the linear 
domain, with small levels of strain. 

From these measurements, the complex modulus 
E* = E' + iE" of the film of test composition may be 
determined, E' being the storage modulus and E" the 
loss modulus- From these measurements, the dampening 
power: tg6 = E"/E', is also deduced. 

Breaking strain 

The composition according to the invention is 
preferably capable of forming a film having a breaking 
strain of greater than or equal to 5%, especially 
ranging from 5% to 500%, preferably greater than or 
equal to 15%, especially ranging from 15% to 400%, 
and/or a breaking energy per unit volume Wr of greater 
than or equal to 0,2 J/cm% especially ranging from 0.2 



to 100 J/cm^, preferably greater than 1 J/cm^, 
especially ranging from 1 to 50 J/cm^. 

The breaking strain and the breaking energy 
per unit volume are determined by tensile tests 
performed on a film of composition about 200 jim thick. 
The film is obtained by pouring the composition onto a 
Teflon-coated mould and then drying on a plate 
thermostatically maintained at 30*^0 for 7 days, under 
ambient humidity conditions. To perform these tests ^ 
the film is cut into dumbbell-shaped specimens with a 
working length of 33 ± 1 mm and a working width of 6 mm. 
The cross section (S) of the specimen is then defined 
as: S = width x thickness (cm^); this cross section will 
be used to calculate the stress. 

The tests are performed, for example, on a 
tensile testing machine sold under the name Lloyd® LR5K. 
The measurements are performed at room temperature 
(20**C). 

The specimens are pulled at a travelling 
speed of 33 mm/minute, corresponding to a rate of 100% 
elongation per minute. 

A travelling speed is thus applied and the 
elongation AL of the specimen and the force F required 
to apply this elongation are simultaneously measured. 
From these data AL and F, the stress a and strain e 
parameters are determined. 



A curve of stress a = (F/S) as a function of 
the strain e = (AL/Lo) x 100 is thus obtained^ the test 
being conducted until the specimen breaks, Lo being the 
initial length of the specimen. 

The breaking strain is the maximum strain of 
the sample before the breaking point (in %)• 

The breaking energy per unit volume Wr in 
j/cm^ is defined as the area under this stress /strain 
curve such that: 

0 

11 Block polymer 

The block polymer of the composition according to 
the invention is advantageously a film-forming linear 
block ethylene polymer • 

The term "ethylene polymer" is understood to mean a 
polymer obtained by the polymerization of monomers 
containing an ethylenically unsaturated group. 

The term "block polymer" is understood to mean a 
polymer containing at least 2 separate blocks , 
preferably at least three separate blocks. 



The polymer is a polymer with a linear structure. In 
contrast^ a polymer having a non-linear structure is^ 
for example, a polymer with a branched, star, grafted 
or other structure • 

The term ''film- forming polymer" is understood to mean a 
polymer capable of forming, by itself or in the 
presence of an auxiliary film-forming agent, a 
continuous film that adheres to a support, especially 
to keratinous materials. 

Advantageously, the block polymer of the composition 
according to the present invention comprises at least a 
first block and at least a second blocX of different 
glass transition temperatures (Tg), the said first and 
second-blocks being linked together via an intermediate 
segment comprising at least one constituent monomer of 
the first block and at least one constituent monomer of 
the second block. 

Advantageously, the first and the second blocks of the 
block polymer are incompatible with each other. 

The expression ''blocks that are incompatible 
with each other" means that the mixture of the polymer 
formed by the first block and of the polymer formed by 
the second block are immiscible in the main organic 
solvent of the organic solvent medium of the 



composition, at room temperature (25°C) and atmospheric 
pressure (lO' Pa), for a content of polymers mixture 
greater or equal to 5% by weight, according to the 
total weight of the mixture (polymer and solvent), and 
wherein 

i) said polymers contents in the mixture are 
such as the corresponding weight ratio 
ranges from 10/90 to 90/10, and 

ii) each of the polymer corresponding to the 
first and second blocks has an average 
molar mass (weight-average or number- 
average molar mass) equal to the average 
mass of the block polymer +/- 15%. 

The expression "main organic solvent" means, in case 
where the organic solvent medium comprises a mixture of 
organic solvents, the polymerization solvent which has 
the highest content by weight relative to the total 
weight of the organic solvents. 

In case where the organic solvent medium comprises two 
or more organic solvents which are present in the same 
weight ratios, said polymers mixture is immiscible in 
at least one of the solvent. 

In case where the organic solvent medium comprises a 
single solvent, said single solvent is the main solvent. 



The intermediate segment is a block 
comprising at least one constituent monomer of the 
first block and at least one constituent monomer of the 
second block of the polymer and allows these blocks to 
be ^compatibilized". 

The block polymer preferably does 
not comprise any silicon atoms in its skeleton. The 
term "skeleton" means the main chain of the polymer, as 
opposed to the pendent side chains. 

Preferably, the polymer according to the invention is 
not water-soluble, that is to say the polymer is not 
soluble in water or in a mixture of water and of linear 
or branched lower monoalcohols having from 2 to 5 
carbon atoms, such as ethanol, isopropanol or n- 
propanol, without pH modification, with an active 
material content of less than 1% by weight, at room 
temperature (25''C)* 

- The block polymer is preferably not an 

elastomer. 

The expression " non-elastomer ic polymer" 
means a polymer which, when submitted to a streching 
stress (for example when stretched by 30% of the 
original length) do not return to approximately its 
original length when released. 



Specifically, "non-elastomeric polymer" means a polymer 
with an instantaneous recovery Ri < 50% and a delayed 
recovery Rzh < 70% after having undergone a 30% 
elongation. - Preferably, Ri is < 30% and Rzh is < 50%. 

More specifically, the elastomeric nature of 
the polymer is determined according to the following 
protocol : 

A polymer film is prepared by pouring a 
solution of the polymer into a Teflon-coated mould 
followed by drying for 7 days under ambient conditions 
regulated to 23+5-C and 50±10% relative humidity. 

A film about 100 fm thick is thus obtained, 
from which are cut rectangular specimens (for example 
using a punch) 15 mm wide and 80 mm long. 

This sample is subjected to a tensile stress 
using a machine sold under the reference Zwick, under 
the same temperature and humidity conditions as for the 

drying operation - 

The specimens are drawn at a speed of 
50 ram/minute and the distance between the jaws is 50 mm, 
which corresponds to the initial length (lo) of the 
specimen . 

The instantaneous recovery Ri is determined in 
the following manner: 



- the specimen is stretched by 30% (w)/ i-®- 
0.3 times its initial length (lo) 

- the stress is released by applying a return speed 
equal to the tensile speed, i.e. 50 nun/minute, and the 
residual elongation percentage of the specimen, after 
returning to zero stress (Ci), is measured. 

The percentage instantaneous recovery (Ri) is 
given by the formula below: 

Ri = ((W - ei)/ X 100 

To determine the delayed recovery, the 
residual percentage degree of elongation (ejh) of the 
specimen is measured 2 hours after returning to zeto 
stress . 

The delayed recovery in % (Rjh) is given by 
the formula below i 

R2h = ((W - 82h)/ W) X WO. 

AS an example, a block polymer of the 
composition according to a specific embodiement of the 
invention preferably has an instantaneous recovery Ri of 
10% and a delayed recovery R2h of 30%. 

The polymer according to the invention 
comprises at least a first block and at least a second 
block that have different glass transition temperatures 
(Tg), the said first and second blocks being linked 
together via an intermediate segment comprising at 
least one constituent monomer of the first block and at 



least one constituent monomer of the second block - 

It is pointed out that, in the text hereinabove 
and hereinbelow, the terms "first" and "second" blocks 
do not in any way condition the order of the said 
blocks in the structure of the polymer - 

Preferably, the block polymer has a 
polydispersity index I greater than 2, for example 
ranging from 2 to 9, preferably greater than or equal 
to 2.5, for example ranging from 2.5 to 8 and better 
still greater than or equal to 2.8 and especially 

ranging from 2.8 to 6. 

The polydispersity index I of the polymer is 
equal to the ratio of the weight-average mass Mw to the 
number-average mass Mn. 

The weight-average (Mw) and number- average 
(Mn) molar masses are det^mined by gel permeation 
liquid chromatography (THF solvent, calibration curve 
established with linear polystyrene standards, 
refractometric detector). 

The weight-average mass (Mw) of the polymer 
according to the invention is preferably less than or 
equal to 300 000, for example ranging from 35 000 to 
200 000 and better still from 45 000 to 150 000. 

The number-average mass (Mn) of the polymer 
according to the invention is preferably less than or 



equal to 70 000, for example ranging from 10 0 
60 000 and better still from 12 000 to 50 000. 



Each block of the block polymer of the 
composition according to the invention is derived from 
one type of monomer or from several different types of 
monomer . 

This means that each block may consist of a 
homopolymer or a copolymer; this copolymer constituting 
the block may in turn be random or alternating. 

Advantageously, the intermediate segment 
comprising at least one constituent monomer of the 
first block and at least one constituent monomer of the 
second block of the polymer is. a random polymer. 

Preferably, the intermediate block is 
essentially derived from constituent monomers of the 
first block and of the second block. 

The term "essentially" means at least 85%, 
preferably at least 90%, better still 95% and even 
better still 100%. 

Advantageously, the intermediate block of the 
block polymer has a glass transition temperature Tg 
that is between the glass transition temperatures of 
the first and second blocks. 



The first and second blocks of the block 
polymer of the composition have different glass 
transition temperatures. 

The glass transition temperatures indicated 
for the first and second blocks of the block polymer 
may be theoretical Tg values determined from the 
theoretical Tg values of the constituent monomers of 
each of the blocks, which may be found in a reference 
manual such as the Polymer Handbook, 3rd Edition, 1989, 
John Wiley, according to the following relationship, 
known as Fox's law: 

1/Tg=2: (Wi/Tgi), 
1 

tiTi being the mass fraction of the monomer i in the 
block under consideration and Tgi being the glass 
transition temperature of the homopolymer of the 
monomer i. 

Unless otherwise indicated, the Tg values 
indicated for the first and second blocks of the block 
polymer in the present patent application are 
theoretical Tg values. 

The difference between the glass transition 
temperatures of the first and second blocks of the 
block polymer is generally greater than 10**C, 
preferably greater than 20"C and better still greater 
than 30*'C. 



In particular, the first block of the block 
polymer may be chosen from: 

a) a block with a Tg of greater than or equal 

to 40°C, 

b) a block with a Tg of less than or equal to 

c) a block with a Tg of between 20 and AO'C, 
and the second block chosen from a category a), b) 
or c) that is different from the first block. 

in the present invention, the expressions 
"between ... and ..." is intended to denote a range of 
values for which the limits mentioned are excluded, and 
"from ... to ..." and "ranging from ... to ..." are 
intended to denote a range of values for which the 
limits are included. 

Block with a To o f greater than or equal to 40°C 

The block with a Tg of greater than or equal 
to 40 °C of the block polymer has, for example, a Tg 
ranging from 40 to 150 °C, preferably greater than or 
equal to SD^C, for example ranging from SCc to 120''C 
and better still greater than or equal to 60 *C, for 
example ranging from GO'C to 120'"C. 

The block with a Tg of greater than or equal 
to 40 *C may be a homopolymer or a copolymer. 

In the case where this block is a homopolymer 
it is derived from monomers which are such that the 



homopolymers prepared from these monomers have glass 
transition temperatures of greater than or equal to 
40''c. This first block may be a homopolyroer consisting 
of only one type of monomer {for which the Tg of the 
corresponding homopolymer is greater than or equal to 
40''C). 

In the case where the first block is a 
copolymer, it may be totally or partially derived from 
one or more monomers, the nature and concentration of 
which are chosen such that the Tg of the resulting 
copolymer is greater than or equal to 40''C. The 
copolymer may comprise, for example:. 

- monomers which are such that the homopolymers 
prepared from these monomers have Tg values of greater 
than or equal to 40*C, for example a Tg ranging from 40 
to 150 *C, preferably greater than or equal to 50 "C, for 
example ranging from 50"C to 120''C and better still 
greater than or equal to 60*C, for example ranging from 
SO^C to 120''C, and 

- monomers which are such that the homopolymers 
prepared from these monomers have Tg values of less 
than 40''C, chosen from monomers with a Tg of between 20 
and 40 ''C and/or monomers with a Tg of less than or 
equal to 20''C, for example a Tg ranging from -100 to 
20'*C, preferably less than IS^C, especially ranging 



from -80°C to 15 °C and better still less than 10 "C, for 
example ranging from -SO'C to 0°C, as described later. 

The monomers whose homopolymers have a glass 
transition temperature of greater than or equal to 40 °C 
are chosen, for example, from the following monomers, 
also known as the main monomers: 

- methacrylates of formula CHj = C(CH3)-C00Ri 
in which Ri represents a linear or branched 
unsubstituted alkyl group containing from 1 to 4 
carbon atoms, such as a methyl, ethyl, propyl or 
isobutyl group or Ri represents a C4 to Cu 
cycloalkyl group, 

- acrylates of formula CH2 - CH-COORj 

in which R2 represents a C, to cycloalkyl group 
such as isobornyl group or a tert-butyl group, 

- (meth)acrylamides of "formula: 

CB2-C CO 

R« 

in which R7 and Ra, which may be identical or 
different, each represent a hydrogen atom or a 
linear or branched Ci to C12 alkyl group such as an 
n-butyl, t-butyl, isopropyl, isohexyl, isooctyl or 
isononyl group? or R7 represents H and Ra 
represents a 1 , l-dimethyl-3-oxobutyl group. 



and R' denotes H or methyl. Examples of monomers 
that may be mentioned include N-butylacrylamide, 
N-t-butylacrylamide, N-isopropylacrylamide, 
N,N-dimethylacrylamide and N,N-dibutylacrylamide, 
- and mixtures thereof. 

Main monomers that are particularly preferred 
are methyl methacrylate, isobutyl (meth) aery late and 
isobornyl (meth) aery late, and mixtures thereof. 
b) Block with a Tq of less th an or equal to 20°C 

The block with a Tg of less than or equal to 
20'*C of the block polymer has, for example, a Tg 
ranging from -100 to 20 "C, preferably less than or 
equal to IS^C, especially ranging from -SCC to 15"C 
and better still less than or equal to lO^C, for 
example ranging from -50 °C to 0°C. 

' The block with a Tg of less than or equal to 
20°C may be a homopolymer or a copolymer. 

In the case where this block is a homopolymer, 
it is derived from monomers which are such that the 
homopolymers prepared from these monomers have glass 
transition temperatures of less than or equal to 20''C. 
This second block may be a homopolymer consisting of 
only one type of monomer (for which the Tg of the 
corresponding homopolymer is less than or equal to 
20°C). 



in the case where the block with a Tg of less 
than or equal to 20»C is a copolymer, it may be totally 
or partially derived from one or more monomers, the 
nature and concentration of which are chosen such that 
the Tg of the resulting copolymer is less than or equal 
to 20°C. 

It may comprise, for example 

- one or more monomers whose corresponding homopolymer 
has a Tg of less than or equal to 20^C, for example a 
Tg ranging from -100»C to lO'C, preferably less than 
IS-C, especially ranging from -80"C to 15'C and better 
still less than lO'c, for example ranging from -50"C to 
0°C, and 

- one or more monomers whose corresponding homopolymer 
has a Tg of greater than 20°C, such as monomers with a 
Tg of greater than or equal to 40-C, for example a Tg 
ranging from 40 to 150°C, preferably greater than or 
equal to 50°C, for example ranging from SCC to 120''C 
and better still greater than or equal to 60" C, for 
example ranging from eo-C to 120''C and/or monomers with 
a Tg of between 20 and 40"C, as described above. 

Preferably, the block with a Tg of less than 
or equal to 20°C is a homopolymer. 

The monomers whose homopolymer has a Tg of 
less than or equal to 20*C are preferably chosen from 
the following monomers, or main monomer: 



- acrylates of formula CH2 = CHCOOR3, 

R3 representing a linear or branched Ci to C12 
unsubstituted alkyl group, with the exception of 
the tert-butyl group, in which one or more hetero 
atoms chosen from O, N and S is (are) optionally 

intercalated, 

- methacrylates of formula CHj = C{CH3)-COOR4, 
R4 representing a linear or branched Cs to C12 
unsubstituted alkyl group, in which one or more 
hetero atoms chosen from O, N and S is (are) 
optionally intercalated, 

- vinyl esters of formula Rs-CO-O-CH = CH2 
in which R5 represents a linear or branched to 

C12 alkyl group, 

- C4 to C12 alcohol and vinyl alcohols ethers, 

- N-(C4 to Cx2) alkyl acrylamides, such as 
N-octylacrylaumide , 

- and mixtures thereof. 

The main monomers that are particularly 
preferred for the block with a Tg of less than or equal 
to 20 -^C are alkyl acrylates whose alkyl chain contains 
from 1 to 10 carbon atoms, with the exception of the 
tert-butyl group, such as methyl aery late, isobutyl 
acrylate and 2-ethylhexyl acrylate, and mixtures 
thereof . 

r ) Block with a Ta of between 20 and 40°C 



The block' with a Tg of between 20 and 40''C of 
the block polymer may be a homopolymer or a copolymer. 

in the case where this block is a homopolymer, 
it is derived from monomers (or main monomer) which are 
such that the homopolymers prepared from these monomers 
have glass transition temperatures of between 20 and 
40»C. This first block may be a homopolymer, consisting 
of only one type of monomer (for which the Tg of the 
corresponding homopolymer ranges from 20 "C to 40 °C). 

The monomers whose homopolymer has a glass 
transition temperature of between 20 and 40°C are 
preferably chosen from n-butyl methacrylate, cyclodecyl 
acrylate, neopentyl acrylate and isodecylacrylamide, 
and mixtures thereof. 

in the case where the block with a Tg of 
between 20 and 40''C is a copolymer, it is totally or 
partially derived from one or more monomers (or main 
monomer) whose nature and concentration are chosen such 
that the Tg of the resulting copolymer is between 20 
and 40*'C- 

Advantageously, the block with a Tg of 
between 20 and 40°C is a copolymer totally or partially 
derived from: 

- main monomers whose corresponding homopolymer has a 
Tg of greater than or egual to 40°C, for example a Tg 
ranging from 40°C to 150"C, preferably greater than or 



equal to SO'C, for example ranging from 50 to 120"C and 
better still greater than or equal to 60«C, for example 
ranging from 60°C to 120°C, as described above, and/or 
- main monomers whose corresponding homopolymer has a 
Tg of less than or equal to 20*0, for example a Tg 
ranging from -100 to 20'C, preferably less than or 
equal to 15°C, especially ranging from -80°C to 15»C 
and better still less than or equal to 10 *C, for 
example ranging from -SO^C to CC, as described above, 
the said monomers being chosen such that the Tg of the 
copolymer forming the first block is between 20 and 
40*0- 

Such main monomers are chosen, for example, 
from methyl methacrylate, isobornyl aery late and 
methacrylate, butyl acrylate and 2-ethylhexyl acrylate, 
and mixtures thereof. 

Preferably, the proportion of the second 
block with a Tg of less than or equal to 20'C ranges 
from 10% to 85% by weight, better still from 20% to 70% 
and even better still from 20% to 50% by weight of the 
polymer - 

However, each of the blocks of the 
block polymer may contain in small proportion at least 
one constituent monomer of the other block. 



Thus, the first block of the block polymer 
may contain at least one constituent monomer of the 
second block, and vice versa. 

Each of the first and/or second blocks of the 
block polymer may comprise, in addition to the monomers 
indicated above, one or more other monomers known as 
additional monomers, which are different from the main 
monomers mentioned above. 

The nature and amount of this or these 
additional monomer (s) are chosen such that the block in 
which they are present has the desired glass transition 

temperature. 

This additional monomer is chosen, for 

example, from: 

a) hydrophilic monomers such as: 

- ethylenically unsaturated monomers comprising at 
least one carboxylic or sulphonic acid function, 
for instance: 

acrylic acid, methacrylic acid, crotonic acid, 
maleic anhydride, itaconic acid, fumaric acid, 
maleic acid, acrylamidopropanesulphonic acid, 
vinylbenzoic acid, vinylphosphoric acid, and salts 
thereof, 

- ethylenically unsaturated monomers comprising at 
least one tertiary amine function, for instance 
2-vinylpyridine, 4-vinylpyridine, dimethylaraino- 



ethyl methacrylate, diethylaminoethyl methacrylate 
and dimethylaminopropylmethacrylamide, and salts 
thereof, 

- methacrylates of formula CH2 = C{CH3)-COOR6 

in which represents a linear or branched alkyl 
group containing from 1 to 4 carbon atoms ^ such as 
a methyl, ethyl, propyl or isobutyl group, the 
said alkyl group being substituted with one or 
more substituents chosen from hydroxyl groups (for 
instance 2-hydroxypropyl methacrylate and 
2 -hydroxy ethyl methacrylate) and halogen atoms (Cl, 
Br, I or F), such as tr if luoroethyl methacrylate, 

- methacrylates of formula CH2 = C(CH3)-COOR9, 

R9 representing a linear or branched Ch to C12 alkyl 
group in which one or more hetero atoms chosen 
from O, N and S is (are) optionally intercalated, 
the said alkyl group being substituted with one or 
more substituents chosen from hydroxyl groups and 
halogen atoms (Cl, Br, I or F); 

- acrylates of formula CH2= CHCOORiOf 

Rio representing a linear or branched Ci to C12 
alkyl group substituted with one or more 
substituents chosen from hydroxyl and halogen 
atoms (Cl, Br, I or F), such as 2 -hydroxy propyl 
aery late and 2 -hydroxy ethyl acrylate, or Rio 
represents a 



{Ci-Ci2)alkyl-0-P0E (polyoxy ethylene) with 
repetition of the oxy ethylene unit 5 to 30 times, 
for example methoxy-POE, or 

- Rio represents a polyoxyethylenated group 
comprising from 5 to 30 ethylene oxide units 

b) ethylenically unsaturated monomers comprising 
one or more silicon atoms, such as methacryloxy- 
propyltrimethoxysilane and methacryloxypropyl- 
tr is ( t r imethyls iloxy ) s ilane , 

- and mixtures thereof. 

Additional monomers that are particularly 
preferred are acrylic acid, methacrylic acid and 
trifluoroethyl methacrylate, and mixtures thereof. 

According to one preferred embodiment, the 
block polymer of the composition according to the 
invention is a non-silicone polymer, i.e. a polymer 
free of silicon atoms. 

This or these additional monomer (s) generally 
represent (s) an amount of less than or equal to 30% by 
weight, for example from 1% to 30% by weight, 
preferably from 5% to 20% by weight and more preferably 
from 7% to 15% by weight, relative to the total weight 
of the first and/or second blocks. 

Preferably, each of the first and second 
blocks comprises at least one monomer chosen from 
(meth)acrylic acid esters, and eventually at least one 



monomer chosen from (meth) acrylic acid, and mixtures 
thereof. 

Advantageously, each of the first and second 
blocks is totally derived from at least one monomer 
chosen from acrylic acid, (meth) acrylic acid esters, 
and eventually from at least one monomer chosen from 
(meth) acrylic acid, and mixtures thereof. 

Preferably, the polymer according to the 
invention is free of styrene. "Polymer free of styrene" 
means that the polymer contains less than 10% by weight, 
relative to the total weight of the polymer, preferably 
less than 5% by weight, better still, less than 2% by 
weight and even better still less than 1% by weight, or 
even does not contain styrene monomer such as styrene, 
styrene derivatives such as for instance methyls tyrene, 
chlorostyrene or chloromethylstyrene. 

The block polymer of the composition 
according to the invention may be obtained by free- 
radical solution polymerization according to the 
following preparation process: 

- a portion of the polymerization solvent is 
introduced into a suitable reactor and heated 
until the adequate temperature for the 
polymerization is reached (typically between 60 
and 120°C), 



once this temperature is reached, the 
constituent monomers of the first block are 
introduced in the presence of some of the 
polymerization initiator, 

- after a time T corresponding to a maximum 
degree of conversion of 90%, the constituent 
monomers of the second block and the rest of the 
initiator are introduced, 

the mixture is left to react for a time T' 
(ranging from 3 to 6 hours), after which the 
mixture is cooled to room temperature, 

the polymer dissolved in the polymerization 
solvent is obtained* 

The term "polymerization solvent" means a 
solvent or a mixture of solvents. The polymerization 
solvent may be chosen especially from ethyl acetate, 
butyl acetate, alcohols such as isopropanol or ethanol, 
aliphatic alkanes such as isododecane, and mixtures 
thereof. Preferably, the polymerization solvent is a 
mixture of butyl acetate and isopropanol or isododecane. 
First embodiment 

According to a first embodiment, the block 
polymer of the composition according to the invention 
comprises at least one (notably one) first block with a 
Tg of greater than or equal to 40''C, as described above 
in a) and at least one (notably one) second block with 



a Tg of less than or equal to 20*^0, as described above 
in b) . 

Preferably, the first block with a Tg of 
greater than or equal to 40**C of the block polymer is a 
copolymer derived from monomers which are such that the 
homopolymer prepared from these monomers has a glass 
transition temperature of greater than or equal to 40**C^ 
such as the monomers described above. 

Advantageously, the second block with a Tg of 
less than or equal to 20 °C is a homopolymer derived 
from monomers which are such that the homopolymer 
prepared from these monomers has a glass transition 
temperature of less than or equal to 20**C/ such as the 
monomers described above. 

Preferably, the proportion of the block with 
a Tg of greater than or equal to 40 "^C of the block 
polymer ranges from 20% to 90%, better still from 30% 
to 80% and even better still from 50% to 70% by weight 
of the polymer. Preferably, the proportion of the block 
with a Tg of less than or equal to 20**C ranges from 5% 
to 75%, preferably from 15% to 50% and better still 
from 25% to 45% by weight of the polymer. 

Thus, according to a first variant, the block 
polymer of the composition according to the invention 
may comprise: 



- a first block with a Tg of greater than or equal to 
40**Cr for example having a Tg ranging from 70 to 110'*C^ 
which is a methyl methacry late/acrylic acid copolymer, 

- a second block with a Tg of less than or equal to - 
20**C, for example ranging from 0 to 20**C, which is a 
methyl aery late homopolymer, and 

- an intermediate block which is a methyl 
methacrylate/acrylic acid/methyl acrylate copolymer. 

According to a second variant, the block 
polymer of the composition according to the invention 
may comprise: 

- a first block with a Tg of greater than or equal to 
40*'C, for example ranging from 70 to lOO'^C/ which is a 
methyl methacrylate/acrylic acid/trifluoroethyl 
methacrylate copolymer, 

- a second block with a Tg of less than or equal to 
20''C, for example ranging from 0 to 20*'C, which is a 
methyl acrylate homopolymer, and 

- an intermediate block which is a methyl 
methacrylate/acrylic acid/methyl 

acrylate/trifluoroethyl methacrylate random copolymer- 
Second embodiment 

According to a second embodiment, the block 
polymer of the composition according to the invention 
comprises a first block having a glass transition 
temperature (Tg) of between 20 and 40**C, in accordance 



with the blocks described in c) and a second block 
having a glass transition temperature of less than or 
equal to 20^*0^ as described above in b) or a glass 
transition temperature of greater than or equal to 40**C/ 
as described in a) above « 

Preferably, the proportion of the first block 
with a Tg of between 20 and 40**C ranges from 10% to 85% 
by weight of the polymer, better still from 30% to 80% 
and even better still from 50% to 70%. 

When the second block is a block with a Tg of 
greater than or equal to 40^*0, it is preferably present 
in a proportion ranging from 10% to 85% by weight, 
better still from 20% to 70% and even better still from 
30% to 70% by weight of the polymer. 

When the second block is a block with a Tg of 
less than or equal to 20''C, it is preferably present in 
a proportion ranging from 10% to 85% by weight, better 
still from 20% to 70% and even better still from 20% to 
50% by weight of the polymer. 

Preferably, the first block with a Tg of 
between 20 and 40''C of the block polymer is a copolymer 
derived from monomers which are such that the 
corresponding homopolymer has a Tg of greater than or 
equal to 40**C,; and from monomers which are such that 
the corresponding homopolymer has a Tg of less than or 
equal to 20 ""C. 



Advantageously, the second block with a Tg of 
less than or equal to 20°C or with a Tg of greater than 
or equal to 40**C is a homopolymer. 

Advantageously, the block polymer of the 
composition according to the invention comprises: 

- a first block with a Tg of between 20 and 40**C, for 
example with a Tg of 25 to 39°C, which is a copolymer 
comprising at least one methyl acrylate monomer/ at 
least one methyl methacrylate monomer and at least one 
acrylic acid monomer, 

- a second block with a Tg of greater than or equal to 
40**C, for example ranging from 85 to 125°C, which is a 
homopolymer composed of methyl methacrylate monomers, 
and 

- an intermediate block comprising at least one methyl 
acrylate, methyl methacrylate monomer, and 

- an intermediate block comprising methyl methacrylate, 
at least one acrylic acid monomer and at least one 
methyl acrylate monomer. 

The composition according to the invention 
advantageously comprises from 0.1% to 60% by weight, 
preferably from 0.5% to 50% by weight and more 
preferably from 1% to 40% by weight, of the said block 
polymer relative to the total weight of the composition 
Solvent medium 



The cosmetic composition according to the 
invention comprises an organic solvent mediumcomprising 
an organic solvent or a mixture of organic solvents. 

The organic solvent may be chosen from: 
ketones that are liquid at room temperature, such 
as methyl ethyl ketone, methyl isobutyl ketone , 
diisobutyl ketone, isophorone, cyclohexanone or 
acetone; 

alcohols that are liquid at room temperature, such 
as ethanol, isopropanol, diacetone alcohol, 2-butoxy- 
ethanol or cyclohexanol; 

glycols that are liquid at room temperature, such 
as ethylene glycol, propylene glycol, pentylene glycol 
or glycerol; 

propylene glycol ethers that are liquid at room 
temperature such as propylene glycol monomethyl ether, 
propylene glycol monomethyl ether acetate or 
dipropylene glycol mono-n-butyl ether; 

cyclic ethers such as Y-butyrolactone; 

short-chain esters (containing from 3 to 8 carbon 
atoms in total) such as ethyl acetate, methyl acetate, 
propyl acetate, isopropyl acetate, n-butyl acetate, 
isopentyl acetate, methoxypropyl acetate or butyl 
lactate; 



ethers that are liquid at room temperature^ such 
as diethyl ether, dimethyl ether or dichlorodiethyl 
ether; 

alkanes that are liquid at room temperature, such 
as decane, heptane, dodecane or cyclohexane; 

alkyl sulphoxides, such as dimethyl sulphoxide; 

aldehydes that are liquid at room temperature, 
such as benzaldehyde or acetaldehyde; 

- heterocyclic compounds such as tetrahydrofuran; 
propylene carbonate or ethyl 3 -ethoxy propionate; 

- mixtures thereof. 

The solvent is preferably chosen from short- 
chain esters containing from 3 to 8 carbon atoms in 
total, such as ethyl acetate, methyl acetate, propyl 
acetate / isopropyl acetate, n-butyl acetate, isopentyl 
acetate, raethoxypropyl acetate or butyl lactate, and 
mixtures thereof. 

The organic solvent medium preferably has a 
polarity P ranging from 0.422 to 0-725. 

The polarity is defined as a function of the 
solubility parameters according to the Hansen 
solubility space, according to the following 
relationship: 

P = V{6p^ + 6h^)/8t 



- 6h characterizing the specific forces of interaction 
(such as hydrogen bonding, acid/base bonding, donor/ 
acceptor bonding > etc-); 

- 6p characterizing the Debye interaction forces 
between permanent dipoles and also the Keesom 
interaction forces between induced dipoles and 
permanent dipoles; and 

- 8t = V{6p^ + 6h^ 6d^), 8d characterizing the London 
dispersion forces derived from the formation of induced 
dipoles during molecular impacts- 

The definition and calculation of the 
solubility parameters in the Hansen three-dimensional 
solubility space are described in the article by 
CM- Hansen: "The three dimensional solubility 
parameters" J. Paint Technol. 39, 105 (1967). 

When the solvent medium comprises a mixture 

of solvents, the polarity is determined from the 

solubility parameters of the mixture, which are 

themselves determined from those of the compounds taken 

separately, according to the following relationships: 

8dmixt = 2 xi 6di; 6pmixt = X xi 5pl and 6hmixt = 2 xi Shi 
i i i 

in which xi represents the volume fraction of the 

compound i in the mixture. 

As organic solvents with a polarity ranging 

from 0.422 to 0.725, mention may be made in particular 

of methyl acetate, ethyl acetate, isopropyl acetate. 



methoxypropyl acetate, butyl lactate, acetone, methyl 
ethyl ketone, diacetone alcohol, y-butyrolactone, 
tetrahydrofuran, propylene carbonate, ethyl 3-ethoxy- 
propionate and dimethyl sulphoxide, and mixtures 
thereof. 

The organic solvent medium may represent from 
10% to 95% by weight, preferably from 15% to 80% by 
weight and better still from 20% to 60% by weight, 
relative to the total weight of the composition. 

The cosmetic composition according to the 
invention may eventually comprise an aqueous medium. 

Additional film-forming polymer 

The composition may comprise, besides the 
block polymer of the composition according to the 
invention, an additional polymer such as a film- forming 
polymer. According to the present invention, the term 
"film- forming polymer" means a polymer that is capable, 
by itself or in the presence of an auxiliary film- 
forming agent, of forming a continuous film that 
adheres to a support, especially to keratin materials. 

Among the film- forming polymers that may be 
used in the composition of the present invention, 
mention may be made of synthetic polymers, of free- 



radical type or of polycondensate type, and polymers of 
natural origin^ and mixtures thereof. 

The film-forming polymer may be chosen in 
particular from cellulose-based polymers such as 
nitrocellulose, cellulose acetate, cellulose 
acetobutyrate, cellulose acetopropionate or 
ethylcellulose, or alternatively polyurethanes^ acrylic 
polymers, vinyl polymers, polyvinylbutyrals , alkyd . 
resins, resins derived from aldehyde condensation 
products such as arylsulphonamide- formaldehyde resins, 
for instance toluenesulphonamide-f ormaldehyde resin, 
and arylsulphonamide-epoxy resins. 

Film-forming polymers that may especially be 
used include nitrocellulose RS 1/8 sec; RS 1/4 sec.; 
1/2 sec.; RS 5 sec.; RS 15 sec; RS 35 sec; RS 75 
sec; RS 150 sec; AS 1/4 sec; AS 1/2 sec; SS 1/4 
sec; SS 1/2 sec; SS 5 sec, sold especially by the 
company Hercules; the toluenesulphonamide-formaldehyde 
resins "Ket jentflex MS80" from the company Akzo or 
"Santolite MHP" or "Santolite MS 80" from the company 
Faconnier or "Resimpol 80" from the company Pan 
Americana, the alkyd resin "Beckosol ODE 230-70-E'' from 
the company Dainippon, the acrylic resin "Acryloid 866" 
from the company Rohm & Haas, and the polyurethane 
resin ''Trixene PR 4127" from the company Baxenden. 



The additional film-forming polymer may be 
present in the composition according to the invention 
in a content ranging from 0.1% to 60% by weight, 
preferably ranging from 2% to 40% by weight and better 
still from 5% to 25% by weighty relative to the total 
weight of the composition. 
Plasticizer 

The composition may also comprise at least 
one plasticizer. In particular^ mention may be made, 
alone or as a mixture, of the usual plasticizers, such 
as: 

glycols and derivatives thereof such as diethylene 
glycol ethyl ether, diethylene glycol methyl ether, 
diethylene glycol butyl ether or diethylene glycol 
hexyl ether, ethylene glycol ethyl ether, ethylene 
glycol butyl ether or ethylene glycol hexyl ether; 

glycerol esters, 

propylene glycol derivatives and in particular 
propylene glycol phenyl ether, propylene glycol 
diacetate, dipropylene glycol butyl ether, tripropylene 
glycol butyl ether, propylene glycol methyl ether, 
dipropylene glycol ethyl ether, tripropylene glycol 
methyl ether, diethylene glycol methyl ether and 
propylene glycol butyl ether. 



acid esters, especially carboxylic acid esters, 
such as citrates, phthalates, adipates, carbonates, 
tartrates, phosphates or sebacates, 

oxyethylenated derivatives such as oxyethylenated 
oils, especially plant oils such as castor oil; 
mixtures thereof. 

The amount of plasticizer may be chosen by a 
person skilled in the art on the basis of his general 
knowledge, so as to obtain a composition with 
cosmetically acceptable properties. The plasticizer is 
preferably present in an amount of less than 20%, 
preferably less than 15%, better still less than 10% 
and even better still less than 5% by weight relative 
to the total weight of the composition. The composition 
according to the invention is preferably free of 
plasticizer. 
Dyes tuff 

The composition according to the invention 
may also comprise one or more dyestuf fs chosen from 
water-soluble dyes and pulverulent dyestuf fs, for 
instance pigments, nacres and flakes that are well 
known to those skilled in the art. The dyestuf fs may be 
present in the composition in a content ranging from 
0.01% to 50% by weight and preferably from 0.01% to 30% 
by weight relative to the weight of the composition. 



The term "pigments" should be understood as 
meaning white or coloured, mineral or organic particles 
of any shape, which are insoluble in the physiological 
medium and which are intended to colour the composition. 

The term "nacres" should be understood as 
meaning iridescent particles of any shape, produced 
especially by certain molluscs in their shell, or 
alternatively synthesized. 

The pigments may be white or coloured, and 
mineral and/or organic. Among the mineral pigments that 
may be mentioned are titanium dioxide, optionally 
surface-treated, zirconium oxide or cerium oxide, and 
also zinc oxide, iron oxide (black, yellow or red) or 
chromium oxide, manganese violet, ultramarine blue, 
chromium hydrate and ferric blue, and metal powders, 
for instance aluminium powder or copper powder. Among 
the organic pigments that may be mentioned are carbon 
black, pigments of D & C type, and lakes based on 
cochineal carmine or on barium, strontium, calcium or 
aluminium. 

The nacreous pigments may be chosen from 
white nacreous pigments such as mica coated with 
titanium or with bismuth oxychloride, coloured nacreous 
pigments such as titanium mica coated with iron oxides, 
titanium mica coated especially with ferric blue or 
chromium oxide, titanium mica coated with an organic 



pigment of the abovementioned type and also nacreous 
pigments based on bismuth oxychloride. 

The water-soluble dyes are^ for example, 
beetroot juice or methylene blue. 

The composition according to the invention 
may also comprise one or more fillers, especially in a 
content ranging from 0,01% to 50% by weight and 
preferably ranging from 0.01% to 30% by weight, 
relative to the total weight of the composition. The 
term "fillers'' should be understood as meaning 
colourless or white, mineral or synthetic particles of 
any shape, which are insoluble in the medium of the 
composition, irrespective of the temperature at which 
the composition is manufactured. These fillers serve 
especially to modify the rheology or the texture of the 
compos it ion . 

The fillers may be mineral or organic in any 
form, platelet-shaped, spherical or oblong, 
irrespective of the crystallographic form (for example 
leaflet, cubic, hexagonal, orthorhombic , etc.). Mention 
may be made of talc, mica, silica, kaolin, polyamide 
(Nylon®) powders (Orgasol® from Atochem), poly-p- 
alanine powder and polyethylene powder, powders of 
polytetrafluoroethylene polymers (Teflon®), 
lauroyllysine, starch, boron nitride, hollow polymer 
microspheres such as those of polyvinyl idene 



chloride/acrylonitrile, for instance Exapancel® (Nobel 
Industrie) or acrylic acid copolymers (Polytrap® from 
the company Dow Corning) and silicone resin raicrobeads 
(for example Tospearls® from Toshiba), elastomeric 
polyorganosiloxane particles, precipitated calcium 
carbonate, magnesium carbonate, magnesium 
hydrocarbonate, hydroxyapatite, hollow silica 
microspheres (Silica Beads® from Maprecos), glass or 
ceramic microcapsules, and metal soaps derived from 
organic carboxylic acids containing from 8 to 22 carbon 
atoms and preferably from 12 to 18 carbon atoms, for 
example zinc, magnesium or lithium stearate, zinc 
laurate or magnesium myristate. 
Other additives 

The composition may also comprise other 
ingredients commonly used in cosmetic compositions. 
Such ingredients may be chosen from spreading agents, 
wetting agents, dispersants, antifoams, preserving 
agents, UV-screening agents, active agents, surfactants, 
moisturizers, fragrances, neutralizers , stabilizers and 
antioxidants . 

Needless to say, a person skilled in the art 
will take care to select this or these optional 
additional compound ( s ), and/or the amount thereof, such 
that the advantageous properties of the composition 
according to the invention are not, or are not 



substantially, adversely affected by the envisaged 
addition. 

Needless to say, a person skilled in the art 
will take care to select this or these optional 
additional compound(s) and /or the amount thereof, such 
that the advantageous properties of the composition for 
the use according to the invention are not^ or are not 
substantially, adversely affected by the envisaged 
addition. 

The examples that follow illustrate the 
invention, in a non-limiting manner. 

In the examples that follow, the Tg values 
indicated for the first and second blocks are 
theoretical Tg values calculated in the manner defined 
above. 

Example 1; Preparation of a polydiiethvl methacrvlate)/ 
acrylic acid/methyl acrylate) polymer R0048262A 

100 g of butyl acetate are introduced into a 
1 litre reactor and the temperature is then raised so 
as to pass from room temperature (25**C) to 90^*0 in 
1 hour. 180 g of methyl methacrylate, 30 g of acrylic 
acid, 40 g of butyl acetate, 70 g of isopropanol and 
1.8 g of 2,5-bis(2-ethylhexanoylperoxy)-2,5-dimethyl- 
hexane (Trigonox* 141 from Akzo Nobel) are then added, 
at 90 °C and over 1 hour- 

The mixture is maintained at 90''C for 1 hour. 



90 g of methyl acrylate, 70 g of butyl 
acetate^ 20 g of isopropanol and 1.2 g of 2,5-bis(2- 
ethylhexanoylperoxy)-2,5-diinethylhexane are then 
introduced into the above mixture, still at 90**C and 
over 1 hour. 

The mixture is maintained at 90**C for 3 hours 
and then diluted with 105 g of butyl acetate and 45 g 
of isopropanol, and the mixture is then cooled. 

A solution containing 40% polymer active 
material in a butyl acetate/isopropanol mixture is 
obtained- 

A polymer comprising a poly (methyl 
methacry late/ acrylic acid) first block with a Tg of 
100 ''C, a polymethyl acrylate second block with a Tg of 
lO'^C and an intermediate block which is a methyl 
methacrylate/acrylic acid/polymethyl acrylate random 
polymer is obtained. 

This polymer has a weight-average mass of 
52 000 and a number-average mass of 18 000, i.e. a 
polydispersity index I of 2.89. 

It has a storage modulus equal to 90 MPa 
at 30*^0 and 0.1 Hz and a tga value of 0.33 at 30''C and 
20 Hz. 

Example 2; Preparation of a polvrmethvl methac rvlate)/ 
acrylic acid/methvl acrylate> polymer R0052852A 



100 g of butyl acetate are introduced into a 
1 litre reactor and the temperature is then raised so 
as to pass from room temperature {25**C) to SO^'C in 
1 hour. 150 g of methyl methacrylate, 30 g of acrylic 
acid, 30 g of m6thyl acrylate, 40 g of butyl acetate, 
70 g of isopropanol and 1.8 g of 2,5-bis{2-ethyl- 
hexanoylperoxy)-2,5-dimethylhexane (Trigonox* 141 from 
Akzo Nobel) are then added, at 90 and over 1 hour. 

The mixture is maintained at 90**C for 1 hour. 

90 g of methyl acrylate, 70 g of butyl 
acetate, 20 g of isopropanol and 1.2 g of 2,5-bis(2- 
ethylhexanoylperoxy)-2,5-dimethylhexane are then 
introduced into the above mixture, still at 90*'C and 
over 1 hour. 

The mixture is maintained at 90 °C for 3 hours 
and then diluted with 105 g of butyl acetate and 45 g 
of isopropanol, and the mixture is then cooled. 

A solution containing 40% polymer active 
material in a butyl acetate/ isopropanol mixture is 
obtained. 

A polymer comprising a poly {acrylic 
acid/methyl acrylate) first block with a Tg of 80^C, a 
polymethyl acrylate second block with a Tg of lO'^C and 
an intermediate block which is an acrylic acid/methyl 
acrylate/polymethyl acrylate random polymer is obtained. 



This polymer has a weight-average mass of 
50 000 and a number-average mass of 17 000, i.e. a 
polydispersity index I of 2.95, 

It has a storage modulus E' equal to 12 MPa 
at 30^*0 and 0.1 Hz and a tga value of 0,54 at SO^'C and 
20 Hz. 

Example 3: Preparation of a polv( acrylic acid/m ethyl 
acrvlate /methyl acrvlate/trif luoroethvl methacrvlate) 
polymer R00S2853A 

100 g of butyl acetate are introduced into a 
1 litre reactor and the temperature is then raised so 
as to pass from room temperature (25'*C) to 90 ""C in 
1 hour. 120 g of methyl methacrylate, 30 g of acrylic 
acid, 60 g of trif luoroethyl methacrylate, 40 g of 
butyl acetate, 70 g of isopropanol and 1.8 g of 
2,5-bis(2-ethylhexanoylperoxy )-2 , 5--dimethylhexane 
(Trigonox* 141 from Akzo Nobel) are then added, at 9Q°C 
and over 1 hour. 

The mixture is maintained at 90**C for 1 hour- 
90 g of methyl acrylate, 70 g of butyl 
acetate, 20 g of isopropanol and 1.2 g of 2,5-bis{2- 
ethylhexanoylperoxy ) -2 , S-dimethylhexane are then 
introduced into the above mixture, still at 90'' C and 
over 1 hour. 



The mixture is maintained at SO^'C for 3 hours 
and then diluted with 105 g of butyl acetate and 45 g 
of isopropanol, and the mixture is then cooled • 

A solution containing 40% polymer active 
material in a butyl acetate/ isopropanol mixture is 
obtained. 

A polymer comprising a poly (acrylic 
acid/methyl methacrylate/trifluoroethyl methacrylate) 
first block with a Tg of SS'^C, a polymethyl aery late 
second block with a Tg of 10**C and an intermediate 
block which is an acrylic acid /methyl 
acrylate/polymethyl acrylate/trif luoroethyl 
methacrylate random polymer is obtained • 

This polymer has a weight-average mass of 
53 000 and a number-average mass of 17 500, i.e. a 
polydispersity index I of 3.03. 

It has a storage modulus E' equal to 3 MPa at 
30 ""C and 0.1 Hz and a tg6 value of 0.34 at 30*^0 and 20 
Hz. 

Example 4; Preparation of a polv (methyl methacrylate/ 
methyl aery late/ acrylic acid) polymer R005S742A 

210 g of ethyl acetate are introduced into a 
1 litre reactor and the temperature is then increased 
so as to pass from room temperature { 25^*0 ) to TS^'C over 
1 hour. 54 g of methyl methacrylate, 21 g of acrylic 
acid, 135 g of methyl acrylate and 1.8 g of 2,5-bis(2- 



ethylhexanoylperoxy)-2,5-diJiiethylhexane (Trigonox* 141 
from Akzo Nobel) are then added, at 78**C and over 
1 hour. 

The mixture is maintained at 90*^0 for 1 hour. 

90 g of methyl methacrylate^ 90 g of ethyl 
acetate and 1,2 g of 2,5-bis(2-ethylhexanoylperoxy)- 
2 , 5-dimethylhexane are then introduced into the above 
mixture, still at 78**C and over 1 hour- 

The mixture is maintained at 78**C for 3 hours 
and is then diluted with 150 g of ethyl acetate and 
cooled. 

A solution containing 40% polymer active 
material in ethyl acetate is obtained. 

The polymer obtained comprises a poly (methyl 
acrylate/methyl methacrylate/acrylic acid) first block 
with a Tg of 35**C, a poly (methyl methacrylate) second 
block with a Tg of 100 and an intermediate block 
which is a methyl methacrylate/acrylic acid/polymethyl 
acrylate random polymer. 

This polymer has a weight-average mass of 
141 000 and a number-average mass of 50 000, i.e. a 
polydispersity index I of 2.82. 

Example S: Preparation of a poly f methyl m ethacrylate/ 
methyl acrvlate/acrvlic acid) polymer 

100 g of butyl acetate are introduced into a 
1 litre reactor and the temperature is then raised so 



as to pass from room temperature (25°C) to 90^*0 over 
1 hour- 50.4 g of methyl methacrylate, 21 g of acrylic 
acid^ 138*6 g of methyl aery late, 40 g of butyl acetate, 
70 g of isopropanol and 1.8 g of 2,5-bis(2- 
ethylhexanoy Iperoxy ) -2 , S-dimethy Ihexane ( Tr igonox* 141 
from Akzo Nobel) are then added, at 90°C and over 
1 hour. 

The mixture is maintained at 90*^0 for 1 hour. 

90 g of methyl methacrylate, 70 g of butyl 
acetate, 20 g of isopropanol and 1.2 g of 2,5-bis(2- 
ethylhexanoy Iperoxy) -2, 5 -dimethy Ihexane are then 
introduced into the above mixture, still at 90 °C and 
over 1 hour. 

The mixture is maintained at 90*'C for 3 hours 
and then diluted with 105 g of butyl acetate and 45 g 
of isopropanol, and cooled. 

A solution containing 40% polymer active 
material in a butyl acetate/isopropanol mixture is 
obtained. 

The polymer obtained comprises a poly(methyl 
acrylate/methyl methacrylate /acrylic acid) first block 
with a Tg of 35**C, a poly (methyl methacrylate) second 
block with a Tg of 100 and an inteinnediate block 
which is a methyl methacry late/acrylic acid/polymethyl 
aery late random polymer. 



Example 6; Nail varnish 

A nail varnish having the composition below 
was prepared: 

Polymer of Example 1 23*8 g AM 

Butyl acetate 24.99 g 

Isopropanol 10.71 g 

Hexylene glycol 2 . 5 g 

DC Red 7 Lake 1 9 

Hectorite modified with stearyldimethyl- 
benzylammonium chloride (Ben tone® 27V from 
Elementis) 1.3 g 

Ethyl acetate qs 100 g 

After application to the nails, this varnish 
was considered as having very good staying power and 
impact strength properties. 

The composition below may be prepared; 
Example 7; Nail varnish 
Polymer of Example 4 23.8 g AM 

Butyl acetate 24.99 g 

Isopropanol 10.71 g 

DC Red 7 Lake 1 g 

Hectorite modified with 
stearyldimethylbenzylammonium chloride 
(Bentone* 27V from Elementis) 1.3 g 

Ethyl acetate gs 100 g 



Packaging 



According to another aspect of the invention, there is 
provided a nail varnish product comprising : i) a 
container delimiting at least one compartment closed by 
a cap, and ii) a composition according to the invention 
received inside said compartment. 

The container may be in the form of a bottle and can be 
foirmed^ at least in part, of glass or of a material 
other than glass, such as at least one thermoplastic 
material, such as PP or PE or a metal. 

In a closed position of the container, the cap may be 
linked to the container by a threading arrangement. 

As an alternativethe cap may linked to the container by 
an arrangement other than a threading arrangement, such 
as snap-fitting. 

Advantageously, the product comprises an applicator 
element which can be in the form of a brush having at 
least one tuft of bristles. As an alternative, the 
applicator element may be in a form other than a brush 
having at least one tuft of bristles, for example, in 
the form of a spatula or a foam pad. 



CLAIMS 



1. Nail varnish composition comprising/ in 
a cosmetically acceptable medium comprising a organic 
solvent medium/ at least one block polymer / the said 
composition being capable of forming a film with a 
tangent delta (tg6) dampening power of greater than or 
equal to 0.4 at a temperature of 30**C and a frequency 
of 20 Hz. 

2. Composition according to the preceding 
claim, characterized in that the film of composition 
has a tangent delta tg5 dampening power of greater than 
or equal to 0.5 at a temperature of SO^'C arid a 
frequency of 20 Hz. 

3* Composition according to either of the 
preceding claims, characterized in that the. ,f ilm of 
composition has a storage modulus E' of greater than or 
equal to 1 MPa, preferably greater than or equal to 
5 MPa and better still greater than or equal to 10 MPa 
at a temperature of 3Cc and a frequency of 0.1 Hz. 

4. Composition according to any one of the 
preceding claims, characterized in that the composition 
is capable of forming a film with a breaking strain 5r 
of greater than or equal to 5%, especially ranging from 
5% to 500%/ preferably greater than or equal to 15%/ 
especially ranging from 15% to 400%, and/or a breaking 



energy per unit volume Wr of greater than or equal to 
0.2 J/cm^ at a temperature of 20''C. 

5. Composition according to one of the preceding 
claims^ characterized in that the block polymer 
comprises at least a first block and at least a . 
second block of different glass transition 
temperatures (Tg)^ the said first and second blocks 
being linked together via an intermediate segment 
comprising at least one constituent monomer of the 
first block and at least one constituent monomer of 
the second block. 

6* Composition according to one of the preceding 
claims, characterized in that the first and the second 
blocks of the block polymer are incompatible with each 
other . 

?• Composition according to the preceding 
claim, characterized in that the first block of the 
block polymer is chosen from: 

a) a block with a Tg of greater than or equal 
to 40*'C, 

b) a block with a Tg of less than or equal to 

20^C, 

c) a block with a Tg of between 20 and 40**C, 

and 



the second block is chosen from a category a), b) 
or c) that is different from the first block, 

8, Composition according to the preceding 
claim, characterized in that the block with a Tg of 
greater than or equal to 40'*C of the block polymer is 
totally or partially derived from one or more monomers 
which are such that the homopolymer prepared from these 
monomers has a glass transition temperature of greater 
than or equal to 40*'C* 



temperature of greater than or equal to 40''C are chosen 
from the following monomers: 

- methacrylates of formula CH2 = C(CH3)-COORi 
in which Ri represents a linear or branched 
unsubstituted alkyl group containing from 1 to 4 carbon 
atoms, such as a methyl, ethyl, propyl or isobutyl 
group or Ri represents a C4 to C12 cycloalkyl group, 

- acrylates of formula CH2 = CH-COOR2 

in which R2 represents a C4 to C12 cycloalkyl group such 
as isobornyl group or a tert -butyl group, 

- (meth)acrylaraides of formula; 



9. 



Composition according to the preceding 



claim, characterized in that the monomers whose 



corresponding homopolymer has a glass transition 




in which R7 and R*^ which may be identical or different , 
each represent a hydrogen atom or a linear or branched 
alkyl group with 1 to 12 carbon atoms such as an 
n-butyl, t-butyl, isopropyl, isohexyl, isooctyl or 
isononyl group; or R? represents H and Rs represents a 
l,l-dimethyl-3-oxobutyl groups and R' denotes H or 
methyl , 

- and mixtures thereof • 

10. Composition according to Claim 8 or 9/ 
characterized in that the monomers whose corresponding 
homopolymer has a glass transition temperature of 
greater than or equal to 40**C are chosen from methyl 
methacrylate, isobutyl methacrylate and isobornyl 
(meth) aery late, and mixtures thereof. 

11. Composition according to Claim 7, 
characterized in that the block with a Tg of less than 
or equal to 20 ^'C of the block polymer is totally or 
partially derived from one or more monomers which aire 
such that the homopolymer prepared from these monomers 
has a glass transition temperature of less than or 

equal to 20**C. 

12. Composition according to the preceding 
claim, characterized in that the monomers whose 
corresponding homopolymer has a glass transition 
temperature of less than or equal to 20 ''C are chosen 
from the following monomers: 



- acrylates of formula CH2 = CHCOOR3, 

R3 representing a linear or branched Ci to C12 
unsubstituted alkyl group, with the exception of the 
tert-butyl group ^ in which one or more hetero atoms 
chosen from N and S is (are) optionally 
intercalated; 

- methacrylates of formula CH2 = C ( CH3 ) -COOR4 , 
R4 representing a linear or branched Ce to C12 
unsubstituted alkyl group, in which one or more hetero 
atoms chosen from N and S is (are) optionally 
intercalated; 

- vinyl esters of formula R5-CO-O-CH = CH2 

in which R5 represents a linear or branched C4 to C12 
alkyl group; 

- C4 to C12 C4 to C12 alcohol and vinyl alcohol 
ethers ; 

- N-(C4 to C12) alkyl acrylamides, such as 
N-octylacrylamide ; 

- and mixtures thereof. 

13, Composition according to the preceding 
claim, characterized in that the monomers whose 
corresponding homopolymer has a glass transition 
temperature of less than or equal to lO^'C are chosen 
from alkyl acrylates whose alkyl chain contains from 1 
to 10 carbon atoms, with the exception of the tert- 
butyl group. 



14. Composition according to Claim 1 , 
characterized in that the block with a Tg of between 20 
and 40 ""C is totally or partially derived from one or 
more monomers which are such that the homopolymer 
prepared from these monomers has a glass transition 
temperature of between 20 and 40**C. 

15. Composition according to the preceding 
claim, characterized in that the block with a Tg of 
between 20 and 40**C is totally or partially derived 
from monomers which are such that the corresponding 
homopolymer has a Tg of greater than or equal to 40^C 
and from monomers which are such that the corresponding 
homopolymer has a Tg of less than or equal to 20*'C. 

16. Composition according to Claim 14 or 15/ 
characterized in that the block with a Tg of between 20 
and 40**C is totally or partially derived from monomers 
chosen from methyl methacrylate, isobornyl acrylate, 
isobornyl methacrylate, trifluoroethyl methacrylate, 
butyl aery late and 2-ethylhexyl acrylate, and mixtures 
thereof. 

17. Composition according to one of Claims 1 
to 4, characterized in that the block polymer comprises 
at least a first block and at least a second block, the 
first block having a glass transition temperature (Tg) 
of greater than or equal to 40 ^'C, and the second block 
having a glass transition temperature of less than or 



equal to lO^'C, the said first and second blocks being 
linked together via an intermediate segment comprising 
at least one constituent monomer of the first block and 
at least one constituent monomer of the second block. 

18. Composition according to the preceding 
claim, characterized in that the first block of the 
block polymer is totally or partially derived from one 
or more monomers which are such that the homopolymer 
prepared from these monomers has a glass transition 
temperature of greater than or equal to 40**C. 

19. Composition according to Claim 17, 
characterized in that the first block is a copolymer 
derived from monomers which are such that the 
homopolymer prepared from these monomers has a glass 
transition temperature of greater than or equal to 40''C. 

20. Composition according to Claim 18 or 19/ 
characterized in that the monomers whose corresponding 
homopolymer has a glass transition temperature of 
greater than or equal to 40**C are chosen from the 
following monomers: 

- methacrylates of formula CH2 = C(CH3)-COORi 
in which Ri represents a linear or branched 
unsubstituted alkyl group containing from 1 to 4 carbon 
atoms / such as a methyl , ethyl, propyl or isobutyl 
group or Ri represents a C4 to C12 cycloalkyl group, 

- acrylates of formula CH2 = CH-COOR2 



in which R2 represents a to C12 cycloalkyl group such 
as isobornyl group or a tert-butyl group, 
- {meth)acrylainides of formula: 



in which R? and Rsr which may be identical or different, 
each represent a hydrogen atom or a linear or branched 
alkyl group with 1 to 12 carbon atoms such as an 
n-butyl, t-butyl, isopropyl, isohexyl, isooctyl or 
isononyl group; or R7 represents H and Re represents a 
l,l-dimethyl-3-oxobutyl group, and R' denotes H or 
methyl, 

- and mixtures thereof. 



Claims 18 to 20, characterized in that the monomers 
whose corresponding homopolymer has a glass transition 
temperature of greater than or equal to 40 °C are chosen 
from methyl methacrylate, isobutyl methacrylate and 
isobornyl (raeth)aciTrlate, and mixtures thereof. 



Claims 17 to 21, characterized in that the proportion 
of the first block of the block polymer ranges from 20% 
to 90%, better still from 30% to 80% and even better 
still from 50% to 70%, by weight of the polymer. 




21. Composition according to one of 



22. Composition according to one of 



23 Composition according to one of 

Claims 17 to 22^ characterized in that the second block 
of the block polymer is totally or partially derived 
from one or more monomers which are such that the 
homopolymer prepared from these monomers has a glass 
transition temperature of less than or equal to 20 ""C. 

24 Composition according to one of 

Claims 17 to 22, characterized in that the second block 
is a homopolymer derived from monomers which are such 
that the homopolymer prepared from these monomers has a 
glass transition temperature of less than or equal to 
20^C. 

25 Composition according to one of Claims 
23 or 24, characterized in that the monomers whose 
corresponding homopolymer has a glass transition 
temperature of less than or equal to 20**C are chosen 
from the following monomers: 

- acrylates of formula CH2 = CHCOOR3, 

R3 representing a linear or branched Ci to C12 
unsubstituted alkyl group, with the exception of the 
tert-butyl group, in which one or more hetero atoms 
chosen from O, N and S is (are) optionally 
intercalated; 

- methacrylates of formula CH2 = C{CH3)-COOR4r 
R4 representing a linear or branched Ce to Cx2 
unsubstituted alkyl group, in which one or more hetero 



atoms chosen from N and S is (are) optionally 
intercalated; 

- vinyl esters of formula R5-CO-O-CH = CH2 

in which R5 represents a linear or branched C4 to C12 
alkyl group; 

- C4 to C12 C4 to C12 alcohol and vinyl alcohol 
ethers ; 

- N-(C4 to C12) alkyl acrylamides, such as 
N-octy lacry lamide ; 

- and mixtures thereof. 

26 Composition according to one of 
claims 23 to 25, characterized in that the monomers 
whose corresponding homopolymer has a glass transition 
temperature of less than or equal to 20**C are chosen 
from alkyl acrylates whose alkyl chain contains from 1 
to 10 carbon atoms, with the exception of the tert- 
butyl group. 

27 Composition according to one of 
Claims 20 to 26, characterized in that the proportion 
of the second block with a Tg of less than or equal to 
20 ^'C of the block polymer ranges from 5% to 75% , better 
still from 15% to 50% and even better still from 25% to 
45%, by weight of the polymer. 

28 Composition according to one of Claims 1 
to 4, characterized in that the block polymer comprises 
at least a first block and at least a second block, the 



first block having a glass transition temperature (Tg) 
of between 20 and 40 °C and the second block having a 
glass transition temperature of less than or equal to 
20 ""C or a glass transition temperature of greater than 
or equal to 40''C, the said first and second blocks 
being linked together via an intermediate segment 
comprising at least one constituent monomer of the 
first block and at least one constituent monomer of the 
second block. 

29 Composition according to the preceding 
claim, characterized in that the first block with a Tg 
of between 20 and 40''C of the block polymer is totally 
or partially derived from one or more monomers which 
are such that the homopolymer prepared from these 
monomers has a glass transition temperature of between 
20 and 40'*C* 

30 Composition according to Claim 28 or 29, 
characterized in that the first block with a Tg of 
between 20 and 40''C of the block polymer is a copolymer 
derived from monomers which are such that the 
corresponding homopolymer has a Tg of greater than or 
equal to 40''C, and from monomers which are such that 
the corresponding homopolymer has a Tg of less than or 
equal to 20 ^'C. 

31. Composition according to one of 
Claims 28 to 30, characterized in that the first block 



with a Tg of between 20 and 40^*0 of the block polymer 
is derived from monomers chosen from methyl 
raethacry later isobornyl acrylate, isobornyl 
methacrylate, butyl acrylate and 2-ethylhexyl acrylate, 
and mixtures thereof. 

32 Composition according to one of 
Claims 28 to 31, characterized in that the proportion 
of the first block with a Tg of between 20 and 40°C of 
the block polymer ranges from 10% to 85%, better still 
from 30% to 80% and even better still from 50% to 70% 
by weight of the polymer. 

33 Composition according to one of 

Claims 28 to 32, characterized in that the second block 
of the block polymer has a Tg of greater than or equal 
to 40°C and is totally or partially derived from one or 
more monomers which are such that the homopolymer 
prepared from these monomers has a glass transition 
temperature of greater than or equal to 40"*^ 

34 Composition according to one of 

Claims 28 to 33, characterized in that the second block 
of the block polymer has a Tg of greater than or equal 
to 40**C and is a homopolymer derived from monomers 
which are such that the homopolymer prepared from these 
monomers has a glass transition temperature of greater 
than or equal to 40**C. 



35 Composition according to one of 



Claims 30 to 34, characterized in that the monomers 
v/hose corresponding polymer has a glass transition 
temperature of greater than or equal to 40''C are chosen 
from the following monomers: 

- methacrylates of formula CH2 = C(CH3)-C00Ri 
in which Ri represents a linear or branched 
unsubstituted alkyl group containing from 1 to 4 carbon 
atoms, such as a methyl, ethyl, propyl or isobutyl 
group or Ri represents a C4 to Ci2 cycloalkyl group, 

- aci^lates of formula CH2 = CH-COOR2 

in which R2 represents a C4 to C12 cycloalkyl group such 
as isobornyl group or a tert-butyl group, 

- (meth)acrylamides of formula: 



in which R7 and Re, which may be identical or different. 



alkyl group with 1 to 12 carbon atoms such as an 
n-butyl, t-butyl, isopropyl, isohexyl, isooctyl or 
isononyl group; or R? represents H and Ra represents a 
l,l-dimethyl-3-oxobutyl group, and R' denotes H or 
methyl , 

- and mixtures thereof. 




r 



each represent a hydrogen atom or a linear or branched 



36 Composition according to one of 
Claims 30 to 35, characterized in that the monomers 
whose corresponding homopolymer has a glass transition 
temperature of greater than or equal to 40 ''C are chosen 
from methyl methacrylate, isobutyl methacrylate and 
isobornyl (meth) aery late, and mixtures thereof • 

37 Composition according to one of 
Claims 28 to 36, characterized in that the proportion 
of the second block with a Tg of greater than or equal 
to 40**C of the block polymer ranges from 10% to 85%/ 
preferably from 20% to 70% and better still from 30% to 
70%, by weight of the polymer. 

38 Composition according to one of 

Claims 28 to 32, characterized in that the second block 
has a Tg of less than or equal to 20''C and is totally 
or partially derived from one or more monomers which 
are such that the homopolymer prepared from these 
monomers has a glass transition temperature of less 
than or equal to 20'*C. 

39 Composition according to one of 
Claims 28 to32, characterized in that the second block 
of the block polymer has a Tg of less than or equal to 
20''C and is a homopolymer derived from monomers which 
are such that the homopolymer prepared from these 
monomers has a glass transition temperature of less 
than or equal to 20**C. 



40, Composition according to Claim 38 or 39/ 
characterized in that the monomers whose corresponding 
homopolymer has a glass transition temperature of less 
than or equal to 20**C are chosen from the following 
monomers : 

- acrylates of formula CH2 = CHCOOR3, 

R3 representing a linear or branched Ci to C12 
unsubstituted alkyl group, with the exception of the 
tert-butyl group, in which one or more hetero atoms 
chosen from O, N and S is (are) optionally 
intercalated ; 

- methacrylates of formula CH2 = C { CH3 ) -COOR4 , 
R4 representing a linear or branched Cs to C12 
unsubstituted alkyl group, in which one or more hetero 
atoms chosen from O, N and S is (are) optionally 
intercalated ; 

- vinyl esters of formula R5-CO-O-CH = CH2 

in which R5 represents a linear or branched C4 to C12 
alkyl group; 

- C4 to C12 C4 to C12 alcohol and vinyl alcohol 
ethers ; 

- N-(C4 to C12) alkyl acrylamides, such as 
N-octy lacrylamide ; 

- and mixtures thereof. 

41. Composition according to one of 
Claims 38 to 40, characterized in that the monomers 



whose homopolymers have glass transition temperatures 
of less than or equal to 20 °C are chosen from alkyl 
acrylates whose alkyl chain contains from 1 to 10 
carbon atoms, with the exception of the tert-butyl 
group - 

42, Composition according to one of 
Claims 38 to 41, characterized in that the proportion 
of the block with a glass transition temperature of 
less than or equal to 20'*C of the block polymer ranges 
from 20% to 90%, better still from 30% to 80% and even 
better still from 50% to 70%, by weight of the polymer- 

43. Composition according to one of the 
preceding claims, characterized in that the first block 
and/or the second block of the block polymer comprises 
at least one additional monomer. 

44- Composition according to the preceding 
claim, characterized in that the additional monomer is 
chosen from hydrophilic monomers and ethylenically 
unsaturated monomers comprising one or more silicon 
atoms, and mixtures thereof. 

45. Composition according to Claim 43 or 44, 
characterized in that the additional monomer is chosen 
from: 

- ethylenically unsaturated monomers comprising at 
least one carboxylic or sulphonic acid function. 



- methacrylates of formula CHz = C(CH3)-COOR6 

in which Re represents a linear or branched alkyl 
group containing from 1 to 4 carbon atoms ^ such as 
a methyl, ethyl , propyl or isobutyl group, the 
said alkyl group being substituted with one or 
more substituents chosen from hydroxyl groups (for 
instance 2-hydroxypropyl methacrylate or 
2-hydroxyethyl methacrylate) and halogen atoms (CI, 
Br, I or F), such as trif luoroethyl methacrylate, 

- methacrylates of formula CH2 = C(CH3)-CQ0R9, 

R9 representing a linear or branched Ce to C12 alkyl 
group in which one or more hetero atoms chosen 
from O, N and S are optionally intercalated, the 
said alkyl group being substituted with one or 
more substituents chosen from hydroxyl groups and 
halogen atoms (Cl, Br, I or F); 

- acrylates of formula CH2 = CHCOORio, 

Rio representing a linear or branched Ci to C12 
alkyl group substituted with one or more 
substituents chosen from hydroxyl groups and 
halogen atoms (Cl, Br, I and F), such as 
2-hydroxypropyl acrylate and 2-hydroxyethyl 
acrylate, or Rio represents a 
(Ci-Ci2)alkyl-0-P0E (polyoxy ethylene) with 
repetition of the oxyethylene unit from 5 to 
30 times, for example methoxy-POE, or Rio 



represents a polyoxyethylenated group comprising 

from 5 to 30 ethylene oxide units, 

- ethylenically unsaturated monomers comprising at 

least one tertiary amine function, 

and mixtures thereof. 

46 Composition according to one of 
Claims 43 to 45, characterized in that the additional 
monomer{s) is (are) chosen from acrylic acid, 
methacrylic acid and trif luoroethyl methacrylate, and 

mixtures thereof. 

47. Composition according to one of Claims 
43 to 46, characterized in that the additional 
monomer(s) represent{s) from 1% to 30% by weight 
relative to the total weight of the first and/or second 
blocks of the block polymer. 

48, Composition according to one of the 
preceding claims, characterized in that each of the 
first and second blocks of the block polymer comprises 
at least one monomer chosen from (meth) acrylic acid 
esters and eventually at least one monomer chosen from 
(meth) acrylic acid and mixtures thereof. 

49 composition according to one of the 
preceding claims, characterized in that each of the 
first and second blocks of the block polymer is totally 
derived from at least one monomer chosen from acrylic 



acid^ (meth) acrylic acid, and eventually at least one 
monomer chosen from (meth) acrylic acid and mixtures 
thereof . 

50. Composition according to one of the 
preceding claims, characterized in that the difference 
between the glass transition temperatures (Tg) of the 
first and second blocks of the block polymer is greater 
than 10**C, better still greater than 20*^0, preferably 
greater than SO^'C and better still greater than 40**C, 

51. Composition according to one of the 
preceding claims, characterized in that the 
intermediate block of the block polymer has a glass 
transition temperature that is between the glass 
transition temperatures of the first and second blocks. 

52. Composition according to one of the 
preceding claims, characterized in that the block 
polymer has a polydispersity index I greater than 2, 
preferably greater than or equal to 2.5 and preferably 
greater than or equal to 2.8. 

53. Composition according to one of the 
preceding claims, characterized in that the block 
polymer has a polydispersity index of between 2.8 and 6 

54. Composition according to one of the 
preceding claims, characterized in that the block 
polymer is a film-forming linear block ethylene polymer 



55. Composition according to one of the 
preceding claims/ characterized in that the block 
polymer has a weight-average mass (Mw) which is less 
than or equal to 300 000* 

56 • Composition according to one of the 
preceding claims, characterized in that the block 
polymer has a weight-average mass (Mw) which ranges 
from 35 000 to 200 000 and better still from 45 000 to 
150 000, 

57. Composition according to one of the 
preceding claims, characterized in that the block 
polymer has a number-average mass (Mn) which is less 
than or equal to 70 000. 

58. Composition according to one of the 
preceding claims, characterized in that the block 
polymer has a number-average mass (Mn) which ranges 
from 10 000 to 60 000 and better still from 12 000 to 
50 000. 

59. Composition according to one of the preceding 
claims, characterized in that the block polymer is 
not soluble to an active material content of at least 
1% by weight in water or in a mixture of water and of 
linear or branched lower monoalcohols having from 2 
to 5 carbon atoms., without pH modification at room 
temperature ( 25 **C ) . 



60. Composition according to one of the 
preceding claims, characterized in that the block 
polymer is not an elastomer • 

61. Composition according to any one of the 
preceding claims, characterized in that the block 
polymer represents from 0.1% to 60% by weight, 
preferably from 0.5% to 50% and better still from 1% to 
40% by weight, relative to the total weight of the 
composition* 

62. Composition according to the 
preceding claim, characterized in that the organic 
solvent medium comprises an organic solvent chosen 
from: 

ketones that are liquid at room temperature, such 
as methyl ethyl ketone, methyl isobutyl ketone, 
diisobutyl ketone, isophorone, cyclohexanone or 
acetone ; 

alcohols that are liquid at room temperature, such 
as ethanol, isopropanol, diacetone alcohol, 2-butoxy- 
ethanol or cyclohexanol; 

- glycols that are liquid at room temperature, such 
as ethylene glycol, propylene glycol, pentylene glycol 
or glycerol; 

propylene glycol ethers that are liquid at room 
temperature such as propylene glycol monomethyl ether. 



propylene glycol monomethyl ether acetate or 
dipropylene glycol mono-n-butyl ether; 

cyclic ethers such as Y-t>utyrolactone; 

short-chain esters (containing from 3 to 8 carbon 
atoms in total) such as ethyl acetate, methyl acetate^ 
propyl acetate, isopropyl acetate, n-butyl acetate, 
isopentyl acetate, methoxypropyl acetate or butyl 
lactate; 

ethers that are liquid at room temperature, such 
as diethyl ether, dimethyl ether or dichlorodiethyl 
ether; 

alkanes that are liquid at room temperature^ such 
as decane, heptane, dodecane or cyclohexane; 

alkyl sulphoxides, such as dimethyl sulphoxide; 

aldehydes that are liquid at room temperature, 
such as benzaldehyde or acetaldehyde; 
- heterocyclic compounds such as tetrahydrofuran; 

propylene carbonate or ethyl 3-ethoxypropionate; 

mixtures thereof. 

63 • Composition according to one of the 
preceding claims, characterized in that the organic 
solvent medium has a polarity P ranging from 0.422 to 
0.725. 

64, Composition according to one of the 
preceding claims, characterized in that the organic 
solvent medium represents from 10% to 95% by weight. 



preferably from 15% to 80% by weight and better still 
from 20% to 60% by weight, relative to the total weight 
of the composition. 

65. Composition according to one of the 
preceding claims, characterized in that it comprises an 
additional film- forming polymer. 

66. Composition according to the preceding 
claim, characterized in that the film-forming polymer 
is present in a content ranging from 0.1% to 60% by 
weight, preferably ranging from 2% to 40% by weight and 
better still from 5% to 25% by weight, relative to the 
total weight of the composition. 

67. Composition according to any one of the 
preceding claixas, characterized in that it comprises a 
plasticizer in an amount of less than 20%, preferably 
less than 15%, better still less than 10% and even 
better still less than 5% by weight, relative to the 
total weight of the composition. 

68. Composition according to any one of the 
preceding claims, characterized in that it comprises a 
dyestuf f . 

69. Composition according to the preceding 
claim, characterized in that the dyestuff is present ii 
a content ranging from 0.01% to 50% by weight and 
preferably from 0.01% to 30% by weight, relative to th< 
total weight of the composition. 



70. Non-therapeutic cosmetic makeup or care 
process for the nails, comprising the application to 
the nails of at least one coat of a nail varnish 
composition according to one of Claims 1 to 69. 

71. Use of a nail varnish composition 
comprising at least one block polymer according to one 
of the claims 1 to 69, the said composition being 
capable of forming a film with a tangent delta (tg6) 
dampening power of greater than or equal to 0-4 at a 
temperature of 30»C and a frequency of 20 Hz, to obtain 
a glossy film, applied to the nails, that shows good 
staying power and good wear resistance. 

72. - Nail varnish product comprising : i) a 
container delimiting at least one compartment closed by 
a cap, and ii) a composition received inside said 
compartment, said composition being according to anyone 
of claims 1 to 69. 

73. - Nail varnish product according to claim 
72 wherein the container is, at least in part, formed 
of glass. 



74. - Nail varnish product according to claim 
72 wherein the container is, at least in part, formed 



of a material other than a glass, for example a 
thermoplastic material or a metal. 



75. - Nail varnish product according to 
anyone of claims 72 to 74 wherein in a closed position 
of the container, the cap is linked to the container by 
a threading arrangement. 

76. - Nail varnish product according to 
anyone of claims 72 to 74 wherein in a closed position 
of the container, the cap is linked to the container by 
an arrangement other than a threading arrangement, such 
as snap-fitting. 

77. - Nail varnish product according to 
anyone of claims 72 to 74 wherein it comprises an 
applicator element in the form of a brush having at 
least one tuft of bristles. 

78. - Nail varnish product according to 
anyone of claims 72 to 74 wherein it comprises an 
applicator element in a form other than a brush having 
at least one tuft of bristles, for example, a spatula. 



1. ABSTRACT 



The present invention relates to a nail 
varnish composition comprising ^ in a cosmetically 
acceptable medium comprising an organic solvent medium^ 
at least one block polymer, the said composition being 
capable of forming a film with a tangent delta (tg6) 
dampening power of greater than or equal to 0.4 at a 
temperature of 30**C and a frequency of 20 Hz* 

A subject of the invention is also the use of 
such a composition to obtain a film, deposited on the 
nails, which is glossy and which shows good staying 
power and wear resistance. 

2. Representative Drawing 
None 



